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Supplemental Information in Response to  
October 29, 2019 Interagency Meeting 

 
 

1. Follow-up regarding impact tables.  
 
RESPONSE 
At the October 29, 2019 interagency meeting, Jay Clement noted that the USACE had a conversation 
with Jim Beyer, Maine Department of Environmental Protection (MDEP), prior to that meeting and that 
the MDEP would like CMP to provide updated impact tables to account for the Merrill Strip alternative 
proposal. 
 
On October 10, 2019, CMP filed the updated impact tables, as part of its response to MDEP’s October 3, 
2019 Additional Information Request (AIR), with the MDEP, USACE, and Land Use Planning Commission 
(LUPC) and the MDEP/LUPC service lists.  CMP contacted Mr. Beyer to clarify what additional 
information he was seeking. Mr. Beyer confirmed that he received the updated impact tables in 
response to the October 3, 2019 AIR, but he requested that CMP also provide the NECEC impacts by 
Project segment. CMP submitted project impacts by segment to the MDEP on November 11, 2019. 
 
2. Provide additional discussion regarding cumulative impacts associated with the portion of 

Segment 1 that will remain undeveloped. 
 

RESPONSE 
During the October 29, 2019 interagency meeting, CMP acknowledged that it may be possible that the 
corridor could be used for renewable energy transmission in the future. CMP has no current or future 
plans to develop the remaining corridor in Segment 1. The right-of-way width needed to construct an 
additional transmission line is not available for development along the entirety of Segment 1. CMP only 
acquired 150 feet of ROW width along the Merrill Strip Alternative. Additionally, CMP owns a 300-foot-
wide corridor in the former segment partially located in Lowelltown Township that passed through the 
Beattie Pond Recreation Protection (P-RR) Subdistrict but, based on the LUPC commission members’ 
discussion on September 11, 2019, this segment is unlikely to be approved for transmission line 
development; therefore from a practical regulatory perspective, this 300-foot-wide segment is not 
available for future development. Accordingly, as stated by the First Circuit, the agencies “need not 
speculate about the possible effects of future actions that may or may not ensue.” Safeguarding the 
Historic Hanscom Area’s Irreplaceable Res., Inc. v. FAA, 651 F.3d 202, 218 (1st Cir. 2011).  In the context 
of a cumulative impact analysis, when no proposed project is pending, courts have held that such action 
is too speculative or its impacts too indefinite such that there is little to no use in analyzing it under this 
factor. See, e.g., Kleppe v. Sierra Club, 427 U.S. 390, 402 (1976) (holding, “Absent an overall plan for 
regional development, it is impossible to predict the level of coal-related activity that will occur in the 
region identified by respondents, and thus impossible to analyze the environmental consequences and 
the resource commitments involved in, and the alternatives to, such activity”); Sierra Club v. Marsh, 769 
F.2d 868, 879 (1st Cir. 1985) (distinguishing the Supreme Court’s holding in Kleppe, where there was no 
proposal for a regional plan or program of development and thus “any attempt to produce an impact 
statement would be little more than an estimate of potential development . . . [and] [t]here would be no 
factual predicate for the production of an environmental impact statement,” whereas in Marsh there 
were plans and a proposal for an additional project that should have been taken into account); Friends 
of Magurrewock, 498 F. Supp. 2d 365, 375 (D. Me. 2007) (finding that widening of Route 1 is not 
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sufficiently foreseeable to be considered a cumulative impact with the widening of a bridge because the 
EA found that the agencies “have repeatedly gone on record to state that out to and including the year 
2030 design life of this project, there are no plans to widen or expand Route 1 at this location. Similarly, 
DOT’s two, six, or twenty year [statewide] transportation planning documents do not call for widening 
Route 1”). 
 
CMP has traditionally acquired more width on its transmission line corridors than it needs, starting with 
the acquisition of transmission lines in 1929-1930, simply because the expense of acquiring the 
additional width at the time of initial acquisition is relatively nominal. The additional corridor that was 
purchased by CMP when planning the NECEC Project is not the result of any foreseeable future plans for 
another transmission line. Speculation that the ownership of a 300-foot-wide corridor invites or 
guarantees a full build-out is not supported by the history of CMP’s transmission line ownership. 
Numerous CMP transmission line corridors, whose width can accommodate multiple transmission lines, 
still contain only one transmission line.  
 
CMP’s alignment on the southern side of Segment 1 is not intended to preserve the northern portion of 
the corridor for future use. This is evidenced by CMP’s alternatives analysis, which included a 
comparison of southern and northern alignments on Segment 1 and which was addressed in filings with 
the MDEP on March 29, 2018, with the MDEP and USACE on May 4, 2018, and with the USACE on June 
14, 2019. This analysis concluded that the southern alignment was the least environmentally damaging 
practicable alternative. Additionally, alternately utilizing the full width of the corridor to “zig-zag” to 
attempt to avoid impacts to waters of the United States (WoUS) was determined to be not practicable 
from both a cost and environmental impact perspective. The difference in cost for tangent (i.e., in-line) 
and angle structures is considerable, ranging from $72k to $295k, and $551k to 637k, respectively. This 
would result in an increase in cost ranging from $256k to $565K for each structure changed from a 
tangent to an angle. Zig-zagging through the 300-foot-wide corridor would require at least three 
additional angle structures for each jog in the corridor, which would increase soil disturbance through 
larger site development and temporary impact areas, increasing the threat of erosion and 
sedimentation and the potential to directly impact protected natural resources. Also, zig-zagging 
throughout the corridor may not achieve the overall goal of avoidance and then minimization, since it 
may simply shift the impacts to other protected natural resource areas.  
 
The primary reason for siting the project along the southern alignment of the Segment 1 corridor, and 
not zig-zagging throughout its entire width, was to avoid and minimize impacts while also considering 
cost.  
 
The Council on Environmental Quality’s (CEQ) regulations, which implement NEPA, state that 
significance exists if it is reasonable to anticipate a cumulatively significant impact on the environment. 
40 C.F.R. § 1508.27(b)(7). Where a proposed action is related to other actions that might have 
cumulatively significant impacts, those impacts are to be assessed. Id. As the CEQ regulations state, this 
cumulative impact analysis is meant to ensure that a project is assessed as a whole and not broken 
down into “small component parts.” Id. However, CMP currently has no plans to develop the remaining 
corridor width. Thus, the NECEC is not “related to other actions with individually insignificant but 
cumulatively significant impacts,” as there are no other actions proposed or contemplated within the 
300-foot corridor.  As described briefly above, the cumulative impact analysis further does not apply to 
projects that are not pending at the time of the analysis – to do so would be speculative.   
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Nevertheless, in the event a co-located transmission line were constructed in the future by CMP or any 
other entity, the cumulative impacts of NECEC on the affected environment would not be significant 
because the NECEC will have been completed and permanently stabilized such that there are no ongoing 
adverse influences on the aquatic resources in the geographical scope of the NECEC and the unavoidable 
impacts of the NECEC will have otherwise been mitigated or compensated for, as required by its 
permits.  
 
3. Provide an evaluation of real estate constraints in the area of Merrill Road Converter Station and 

consideration of whether relocating the permanent access road is a practicable way of reducing 
wetland impacts. 
 

RESPONSE  
CMP’s original design and proposal for the Merrill Road Converter Station included permanent access 
from Merrill Road in Lewiston. CMP subsequently modified the permanent access road by removing the 
ingress/egress from Merrill Road and proposing new access east of the converter station from nearby 
U.S. Route 202. The primary reason for this modification was to reduce the overall length of the portion 
of the permanent access road within the transmission line corridor by 1,670 feet (i.e., 2,370 feet on the 
original access versus 700 feet on the proposed access road) within the confines of the safety 
constraints associated with both the existing and proposed overhead transmission lines, structures, and 
guy anchors. The new design reduces the overall impervious surface, minimizing impacts from 
stormwater runoff. Permanent wetland impacts between the two are nearly the same at 1.86 acres and 
1.89 acres for the U.S. Route 202 and Merrill Road access points, respectively. 
 
Relocation of the permanent access road to any other location to reduce impacts to WoUS is not 
practicable due to real estate and topographic constraints. The initial focus for access from U.S. Route 
202 to the converter site was across either the JFM No 2 Corporation parcel or the Hodgkin parcel (refer 
to the figure below). The JFM No 2 Corporation parcel houses a relatively new group-type home. The 
owner was not willing to grant increased access across its property. 
 
The owner of the Hodgkin parcel would only sell the back portion of their parcel. CMP then approached 
the owner of the Letourneau parcel and was able to negotiate a purchase of the entire Letourneau 
parcel, which, when combined with the back portion of the Hodgkin parcel, provides reasonable access 
from Route 202 to the converter site. The grade on the proposed access road is still relatively steep 
coming off of Route 202, but it has relatively good sight-lines along US#202 and this alignment reduces 
the overall length of access in the corridor and thus minimizes safety concerns posed by vehicle travel 
under energized overhead transmission lines.  
 
The Keene and Charest parcels, north of the JFM No 2 Corporation parcel, were rejected due to steep 
grades and/or indirect access to Route 202. The Charest parcel, north of the Keene parcel, is also 
problematic from a traffic safety perspective in that it fronts on the old Lewiston Road rather than 
directly onto Route 202. The intersections of Old Lewiston Road and Route 202/11 are near the crest of 
a hill and have very shallow angles at both the north and south ends.  Intersections, whether driveways 
or public ways, should be at right angles to provide a clear line of sight in both directions.  While the 
shallow angles are not a significant issue for passenger vehicles because passenger vehicles generally 
have good visibility and passenger vehicles can angle across the travel lane at the intersection to have 
more of a right-angle approach to Route 202/11, large commercial vehicles such as tractor trailer and 
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box trucks would have more difficulty entering Route 202 from the Old Lewiston Road, particularly 
southbound. 
 
Access through the Schott Parcel further north is not preferred due to steep terrain and the complexity 
of having a construction and operation service entrance through a developed commercial parcel and the 
perceived potential disruption to the existing business. In addition, this access point is further 
complicated by its location in the Town of Greene serving a facility in Lewiston, due to the need to 
provide clear direction to first responder services, if needed. 
 
Access from the east is not preferred due to the overall distance to a public road (i.e., Sleeper Road is 
over ½ mile away); terrain is unfavorable with significant ledge located on the east side of the converter 
station parcel; both Merrill Road and Sleeper Road are posted for heavy loads in the Spring, while Route 
202 is not; and construction traffic coming from the east would significantly impact residential areas.  
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Figure: Real Estate Constraints Near Merrill Road Converter Station 
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4. Provide substation drawings for the new substation facilities. 
 

RESPONSE  
The substation drawings for the Merrill Road Converter Station, Fickett Road Substation, and the 
Horizontal Directional Drill (HDD) drawings for the Upper Kennebec River including both the Moxie Gore 
and West Forks Termination Stations are included in Attachment A of this submittal. 
 
 
5. Document MDOT’s response to co-locating within roadways and describe different construction 

techniques for co-locating within roadways that are or are not available and how these would 
impact project cost. 
 

RESPONSE  
As detailed in Section 8.3.2.2 of CMP’s Section 404 Clean Water Act (CWA) application package, 
underground construction techniques include direct burial, concrete encased duct bank installation, and 
trenchless installations. MDOT will not allow direct burial, and duct bank installation is not practicable, 
as described below.  Trenchless installations following the highway ROW would require horizontal 
directional drilling at distances that are not technologically or economically feasible. For a comparison of 
project costs utilizing underground construction alternatives please refer to pages 8-23 to 8-25 of CMP’s 
application (excerpt, and the cost estimates referenced within, are included as Attachment B of this 
submittal). 
 
Jeff Lavoie, Senior Technician Maine DOT – Region 3, in an email dated July 1, 2019 (see Attachment C), 
confirmed that the MDOT would not allow direct burial but would allow duct bank installation 
consistent with the MDOT’s Utility Accommodation Rules (Rules) (17-229 CMR Chapter 210). However, 
the alignment of any duct bank would need to be as consistent as possible; specifically, MDOT would not 
allow the duct bank to cross back and forth within the highway ROW, and the duct bank would need to 
cross under all roadway drainage infrastructure. 
 
As stated in CMP’s CWA application materials (see page 8-29 and Bardwell Rebuttal Testimony p. 10 and 
Supplemental Testimony pp. 12-13), the MDOT Rules do not allow the construction of underground 
electrical services beneath highways. Underground and overhead electrical services must be constructed 
within the road shoulder or sidewalk. Even at the widest highway corridor width, there would be 
insufficient space for underground transmission line installation if the duct bank and splice vaults were 
to be placed within the road shoulder or in sidewalks. Such an installation on U.S. Route 201 or State 
Route 27 would require the acquisition of rights across hundreds of residential properties, because the 
workspace and infrastructure would encroach on adjacent properties. For the reasons provided in the 
alternatives discussion in Section 8.3.2.3 of CMP’s application, these properties are not reasonably 
available to CMP. Additionally, topography and/or natural resources abutting the highway at certain 
locations along both routes would require either 1) significant cut and fills (i.e., areas adjacent to travel 
ways that currently either lose or gain elevation sharply, such as ravines and vertical rock faces, would 
require regrading to create stable horizontal surfaces of adequate width to accommodate a buried 
transmission line thereby increasing impacts and costs)  or 2) crossing back and forth across the highway 
ROW, which is prohibited per the discussion with MDOT described above. 
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6. Provide additional detail on why 75 feet of clearing width is needed to accommodate an 

underground transmission line. 
 

RESPONSE 
During the joint MDEP/LUPC hearings, CMP witness Justin Barwell addressed the clearing width 
requirement for underground transmission lines in his pre-filed and live testimony. See Bardwell 
Rebuttal at 12-13; Bardwell Supplemental at 5; Hearing Day 6 Transcript at 419:15-421:2 (Bardwell). See 
also Exhibit CMP-11.1-C for a diagram of the expected tree root areas. In sum, clearing width for 
underground transmission installations is determined based on a combination of maintenance operation 
requirements, preventing damage due to tree root growth, and preventing future vegetation impacts to 
line capacity. The roots of large trees will remove moisture from the soils and under drought conditions 
can increase the thermal resistance of the soils, causing an unacceptable temperature rise in the cables.  
 
The size of the root influence area varies with tree species and size, and soil conditions. For tall trees 
with deep root systems such as oak or maple, the main root system spread is expected to be roughly 
2/3rds the spread of the crown, with additional filament roots impacting moisture content out to the full 
width of the canopy. Maine has several species of trees with crown spreads exceeding 70 feet.  For 
shorter trees with shallower root systems, such as spruce, the width of the root system area of impact is 
roughly the same as the height of the tree. For both types of trees in Maine the general guidance results 
in an impact area of nearly 35 feet beyond the tree trunk in all directions. In addition, adequate 
workspace is required during underground installation to safely accommodate construction equipment, 
the width and depth of the trench needed for duct bank and splice vault installation, to accommodate 
blasting where necessary, and the storage of trench spoils. Allowing for a 5-foot trench with 35 feet on 
either side results in a total required width of 75 feet. 
 
 
7. Provide to EPA CMP’s response to MDEP’s May 9, 2019 Additional Information Request (AIR) 

(including the evaluation of 5 locations for the allowance of additional tree height). 
 
RESPONSE 
CMP’s response to the MDEP’s May 9, 2019 AIR is included in Attachment D of this submittal. 
 
 
8. Provide additional discussion related to Spencer Road and Capital Road co-location constraints. 
 
RESPONSE 
As Jay Clement explained at the October 29, 2019 interagency meeting, co-location of the NECEC along 
Spencer Road was not available to CMP during the development stage of the Project because the 
landowner at that time, Plum Creek Maine Timberlands LLC (PCT), would not agree to any alignment of a 
transmission line along that road.  The landowner specifically did not want a transmission line located 
along Spencer Road because such a transmission line, whether overhead or underground, would limit 
the landowner’s ability to ditch, blast, create, and use landings, operate heavy equipment, or relocate 
the road.  Construction activity, particularly for an underground transmission line located close to the 
road, would create congestion and limit the industrial forest landowners’ ability to transport timber and 
access their land.  Freye Rebuttal Testimony at 5; Freye Supplemental Testimony at 5-6; Hearing Day 6 
Transcript at 338:10-15 (Freye).   
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PCT subsequently sold all of its holdings to Weyerhaeuser Company after CMP had secured the rights to 
the Project corridor and access roads.  Freye Supplemental Testimony at 6.  In addition to the additional 
expense of pursuing co-location due to the new natural and cultural resource studies and redesign 
(which may have greater impacts) that would be required, CMP has not pursued negotiations for co-
location of the Project along Spencer Road, or Capital Road, with this new landowner because CMP had 
by then become subject to the timing constraints and related financial penalties set forth in its contracts 
(Transmission Service Agreements, or TSAs) with the Massachusetts Electric Distribution Companies 
(EDCs).  The TSAs are public documents and are dated June 13, 2018. 
 
CMP is constrained by the regulatory approval deadlines set forth in the TSAs.  Under the EDC TSAs, the 
agreements terminate if any Owner Approvals, including those from the MDEP, USACE, and DOE, are 
not received by the Approval Deadline of December 14, 2019 (which deadline will be extended by up to 
365 days by the delay in the EDCs’ receipt of the final and non-appealable approval of the MDPU).  
Section 3.3.3(a).  Similarly, the agreements terminate if CMP fails to obtain any Municipal Approvals by 
March 31, 2022, the date of which also has been extended by the amount of the MDPU delay.   TSA 
Sections 3.3.3, 4.1(a), (c) and (e).  CMP would not be able to enter into negotiations with Weyerhaeuser, 
obtain Title, Right, or Interest, conduct necessary engineering, natural resource and cultural resource 
studies and re-file its applications with state and federal agencies with the new route, and obtain 
permits by the approval deadlines set forth in the TSAs.  This constraint applies equally to Spencer Road 
and Capital Road. 
 
While CMP has the right to extend these deadlines by up to an additional 12 months (two six-month 
extensions on top of the delayed MDPU approval) each by posting additional collateral 
($5,000/MW/extension), Section 4.1(c), if the EDCs terminate the TSAs based on such a delay, or the 
unexcused failure of CMP to achieve commercial operation by the Target Date (Section 14.2(b)), they 
can draw on any of the collateral posted by CMP (the $10.8mm of letters of credit posted 50% at signing 
of the TSAs and 50% posted upon receipt of MDPU approval, as well as any of the additional collateral 
posted to extend deadlines).  See Sections 3.3.3(b), 3.3.4 and 14.4(c). 
 
In addition, under the parallel TSAs CMP has entered into with H.Q. Energy Services (U.S.) Inc. (HQUS), if 
CMP fails to timely obtain any of the Owner Approvals (subject to the same deadlines and extensions as 
in the EDC TSAs), in addition to its liability under the EDC TSAs, CMP must reimburse HQUS for any 
collateral HQUS may have posted under the EDC TSAs to extend any deadlines (including Canadian 
deadlines) and, if the Power Purchase Agreements (PPAs) between HQUS and the EDCs are terminated 
as a consequence of the CMP delays and the termination of the EDC TSAs, the credit support that HQUS 
had provided to the EDCs under those PPAs.  See Section 3.3.3(b) of the HQUS TSAs.  Also, under 
Sections 3.3.5(b), 14.3(b) and 14.6 of the HQUS TSAs, if the HQUS TSAs are terminated as a consequence 
of an unexcused CMP permitting delay or failure to timely achieve COD, CMP would be liable to HQUS 
for 50% of the costs prudently incurred by HQ Trans-Energie (HQUS transmission affiliate) in developing 
and constructing the Quebec portion of the NECEC up to the date of termination.   
 
Furthermore, the EDC TSAs set a commercial operation target date of December 13, 2022, and while the 
contracts allow for extension of that date there can be no extension beyond December 13, 2024, at 
which point the contracts are terminable and CMP is subject to very real and significant 
damages.  Section 4.2(a) contains the target date provisions and limitation on extension.  The related 
termination and damages sections are 14.2(b), 14.4(a) and 3.3.5.  CMP would not be able to enter into 
negotiations with Weyerhaeuser, obtain Title, Right, or Interest, conduct studies required for and re-file 



New England Clean Energy Connect 
Supplemental Information Response 

 

NECEC / USACE Supplemental Information Response                  Page 10 November 2019 
 
 

its applications with state and federal agencies with the new route, obtain permits, and achieve 
commercial operation of the Project by December 13, 2024 and certainly not by the target date of 
December 13, 2022.  This constraint applies equally to Spencer Road and Capital Road. 
 
In any event, siting an overhead transmission line adjacent to a road is generally a poor idea unless the 
road is straight and the surrounding land flat and dry.  Roads curve, while overhead transmission lines 
are a series of straight tangents.  If the transmission line adheres to the location and configuration of the 
road, many angle structures are needed, some of which may need to be located in wetlands, other 
sensitive areas, or low points, and creating sub-optimal span lengths (i.e., necessitating more structures 
than would otherwise be needed) and unnecessary environmental impacts.  If the transmission line only 
generally follows the course of the road, e.g., as the generator lead transmission line does along the 
Golden Road where it parallels the Penobscot River, small islands or strips of timberland are created 
between the road and transmission line.  See Freye Supplemental Testimony at 6. 
 
Furthermore, even if co-location along Spencer Road were available, such co-location would require 
new corridor in any case, as there is no corridor that connects the upper Kennebec River area to Québec 
other than the proposed route of the Project.  Freye Rebuttal Testimony at 6-7; see also Hearing Day 6 
Transcript at 364:13-367:8 (Freye).  Co-location along Capital Road, which is east of Route 201, would 
also be impractical as this road runs in a generally northeast direction east of Route 201, away from any 
existing CMP transmission line with which the proposed transmission line could be co-located, and away 
from the location of the proposed DC to AC converter station in Lewiston.  
 
Thus, even if the current landowner, Weyerhaeuser, would be willing to convey the rights that would 
allow co-location of the Project along Spencer Road or Capital Road, this alternative is neither available 
to CMP due to the timing constraints set forth in the TSAs nor is it the least environmentally damaging 
practicable alternative due to the increased environmental impacts of siting along such curving roads 
and the requirement of additional new corridor. 
 
 
9. Provide to EPA the Musson Report (i.e., real estate analysis for proposed preservation parcels). 

 
RESPONSE 
The Musson Report, which is included as an attachment to CMP’s Compensation Plan for the Project, is 
included in Attachment E of this submittal. 
 

 
10. Provide to DOE the greenhouse gas (GHG) reduction analyses. 

 
RESPONSE 
 
CMP has made numerous filings to the DEP and USACE regarding the greenhouse gas benefit of the 
NECEC.  As stated in CMP’s June 14, 2016 Responses to the USACE May 15, 2019 Data Request, the 
NECEC will facilitate a significant reduction in GHG emissions across the Northeast by creating a path for 
Hydro-Québec to export 9.45 terawatt hours (“TWh”) of new, clean, hydroelectric energy from its 
existing hydropower facilities to New England for purchase by Massachusetts over a twenty year period. 
These incremental exports to New England will displace fossil fuel-based generation in New England, 
and thus reduce overall GHG emissions. Contrary to opponents’ claims, Hydro-Québec will not have to 
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divert existing energy exports from other markets to supply the NECEC and thus other markets will not 
see an increase in GHG emissions and there will not be an offset of the GHG emissions reductions 
attributable to the NECEC. 
 
The issue of whether the NECEC will reduce regional GHG emissions was fully litigated in the CPCN 
proceeding before the MPUC, Docket No. 2017-00232.  Three different experts conducted three 
different studies of the effect on regional GHG emissions of the NECEC’s delivery of 9.45 TWh of 
hydroelectric power from Québec into New England, and all three of these experts found that the 
NECEC would result in substantial GHG emissions reductions in New England. 
 
CMP’s MDEP and LUPC filings on the greenhouse gas emissions impact of the NECEC, which include the 
three expert studies submitted in the CPCN proceeding, are included as Attachment F of this submittal: 
 
 March 25, 2019 Comments of CMP Regarding Greenhouse Gas Emission Reductions; 
 April 24, 2019 Supplemental Comments of CMP Regarding Greenhouse Gas Emissions 

Reductions; 
 May 24, 2019 Response of CMP to Intervenor Group 4 May 9, 2019 Comments Regarding 

Greenhouse Gas Emissions; and 
 June 14, 2019 Responses to the USACE May 15, 2019 Data Request. 

 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A:  
Substations and Upper Kennebec River HDD Plans 
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RESTORATION NOTE:

PRIOR TO INITIAL SITE GRADING, TOPSOIL WILL BE REMOVED STOCKPILED AND STABILIZED

FOR THE DURATION OF CONSTRUCTION.  UPON COMPLETION OF CONSTRUCTION THE SITE

WILL BE GRADED TO APPROXIMATE PRECONSTRUCTION CONTOURS AND TOPSOIL WILL BE

REPLACED.  A CONSERVATION SEED MIX (APRIL 16-OCTOBER 31) WILL BE APPLIED AT A RATE

SPECIFIED BY THE MANUFACTURER.  AN ANNUAL SEED MIXTURE WILL BE APPLIED BASED ON

3X THE MANUFACTURER'S SPECIFIED RATE (NOV 1-APRIL 15).   ALL EXPOSED SOIL AND

SEEDED AREAS WILL BE COVERED WITH HAY MULCH.  MULCH WILL BE APPLIED AT A RATE OF

2 BALES (APRIL 16-OCTOBER 31) AND 5 BALES (NOV 1-APRIL 15) PER 1,000 SQUARE FEET.   
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Attachment B:  
Underground Construction Alternatives (Section 404 CWA Application Excerpt) 

  



NECEC Section 404 Permit Compilation of Materials  Alternatives Analysis 

Central Maine Power Company 8-23 Burns & McDonnell 

Once the duct bank system is complete the cable would be pulled into the duct bank system from the 

jointing bays. Cable installation does not require re-excavating at the jointing bays. The cable would then 

be jointed in the vaults.  

Trenchless Installations 
In areas where surface obstacles such as highways, railroads, wetlands, or waterways would prevent 

installation by direct buried or trenched duct bank, trenchless installation methods such as Horizontal 

Directional Drilling (“HDD”) can be used. While there are other trenchless methods available, HDD is 

the lowest impact trenchless method for the conditions present on the NECEC Project. Trenchless 

installation methods are two to 10 times more expensive than trenched installations and 8 times more 

expensive than overhead installations. Trenchless installation methods are susceptible to disruption due to 

variable, unfavorable, and unexpected subsurface conditions such as rock, boulders, or cobbles. As 

discussed below, trenchless installation for the Project is expected to be at the higher end of the cost range 

due to access constraints, subsurface conditions, and required site preparation. 

HDD operation would require a temporarily cleared work area on each side of the installation, 

approximately 100 feet wide and 250 feet long. The pipe to be pulled into the HDD would need to be 

assembled into a single string in a cleared, mostly straight area the length of the crossing and 

approximately 30 feet wide.  

HDD installations would typically be connected by duct bank to nearby joint bays before continuing as 

either duct bank or direct buried installation or to a termination station for transition to an overhead 

configuration. 

Considerations for the Underground HVDC Transmission Alternatives 
Cost  

Installing transmission lines underground is much more expensive than overhead. During the NECEC 

Project MPUC CPCN proceeding, CMP witness Christopher Malone testified that the cost of 

undergrounding is “roughly three to four times the cost of overhead.”41  Additionally, during the MPUC 

proceeding NextEra’s own expert witness Dan Mayers acknowledged the substantial costs of burying 

transmission line.42   

                                                      
41 MDEP/LUPC Hearing: See footnote 181 on page 61 of CMP’s PUC Reply Brief at: https://mpuc-
cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232 
42MDEP/LUPC Hearing:  See page 61 of CMP’s PUC Reply Brief at:  https://mpuc-
cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232 

https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232
https://mpuc-cms.maine.gov/CQM.Public.WebUI/Common/CaseMaster.aspx?CaseNumber=2017-00232
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NECEC Section 404 Permit Compilation of Materials  Alternatives Analysis 

Central Maine Power Company 8-24 Burns & McDonnell 

This significant cost factor is further supported by “Overall Cost Comparison Between Cable and 

Overhead Lines,” by Robert Benato and Domenico Napolitano, published in Electra, dated December 

2012. In that study, the minimum incremental costs are shown to be about three times more for 

underground installation compared to overhead installation based on direct burial; costs for 

undergrounding can be higher depending on the Project complexity.  

The preceding sources are based on general information. To better characterize the impacts on the 

NECEC Project, Black & Veatch on behalf of CMP prepared conceptual level estimates for installing the 

line underground on the proposed route and an alternate underground route that uses existing overhead 

corridor and existing roadways as much as possible. The alternate underground route that was evaluated is 

described in Justin Bardwell’s Pre-Filed Rebuttal Testimony prepared for the MDEP/LUPC hearing,43 

and follows CMP’s existing ROWs for 89 miles and would follow Route 201 and turn west along Spencer 

Road for a total of 59 miles before reaching the Canadian border. Availability, feasibility, and 

practicability of co-locating with Route 201 and Spencer Road are further described in Section 8.3.2.3. 

To install the entire 146.5 miles of HVDC transmission line underground on the proposed route would 

cost approximately $1.9 billion.44  To install the 53.5-mile new corridor portion of the Project 

underground along the proposed route would cost approximately $750 million.45  To install the line 

underground on the alternate route would cost approximately $2.1 billion.46  This is approximately 5 to 7 

times the estimated cost of overhead transmission construction. These are preliminary estimates and do 

not include costs for the convertor station, interconnecting lines, upgrades to other transmission and 

substation assets, and indirect costs such as CMP and Avangrid personnel.  

Total cost for constructing the Project with underground lines would be $2.6 billion on the current route 

or $2.8 billion on the alternate underground route, approximately three times the currently estimated 

Project cost. The total project cost for constructing the new corridor portion of the proposed route 

underground, as noted above, would be $1.6 billion. In each scenario, the underground alternative is 

economically impractical, relative to the overall cost of the Project as proposed and contractually agreed 

to through the Massachusetts RFP solicitation. As explained below, environmental impacts would be 

potentially more damaging to the aquatic ecosystem in an underground configuration. As a result, even 

when considering the costs of compensatory mitigation and other concessions made to appease public 

                                                      
43 MDEP/LUPC Hearing: Bardwell Pre-Filed at 9.  
44 MDEP/LUPC Hearing: Underground Cost Estimate, Proposed Route, attached as Exhibit CMP-11-B. 
45 MDEP/LUPC Hearing: Underground Cost Estimate, New Corridor Only, attached as Exhibit CMP-11-C. 
46 MDEP/LUPC Hearing: Underground Cost Estimate, Underground Alternate Route, attached as Exhibit CMP-11-
D. 
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NECEC Section 404 Permit Compilation of Materials  Alternatives Analysis 

Central Maine Power Company 8-25 Burns & McDonnell 

interest concerns, the increased cost of undergrounding would not be offset by any savings that might be 

realized to the extent that the underground alternative would become economically practicable. 

Environmental Impacts 

Underground transmission installations have different impacts from overhead transmission. Specific 

impacts are dependent on the aquatic ecosystems and the protected and sensitive resources present at 

specific locations. Underground transmission typically requires less clearing width than overhead 

transmission, but still requires a significant area to be cleared and for the majority of that area to be 

grubbed and graded. For the NECEC Project a cleared width of 150 feet is required for overhead lines and 

a minimum cleared width of 75 feet would be required for trenched underground lines. However, the 

surface disruption caused by trenched underground transmission line construction is continuous along its 

length rather than intermittent and widely spaced at each overhead structure installation location. In areas 

of uneven or side-sloping terrain, grading and significant cuts and fills would need to occur to provide a 

safe travel surface for equipment and personnel during construction, operation and maintenance. The 

additional surface disruption would require additional control measures for soil erosion, sedimentation, 

and dust generation during construction, and poses a risk that those control measures could be damaged 

during an extreme weather event. Further, underground installations involving trench excavation entail 

significantly more trench de-watering than individual transmission structure excavations, resulting in an 

increased risk of sedimentation in wetlands and waterbodies. 

Clearing width for overhead transmission is determined based on electrical clearances and vegetation 

management. In underground transmission applications, clearing width is determined based on a 

combination of operational and maintenance requirements, preventing damage due to root growth, and 

preventing future vegetation impacts to line capacity. In both installations shorter vegetation is not a 

concern. 

Preventing damage due to root growth and preventing future impacts to the line capacity of underground 

transmission lines are both driven by the roots of large trees. The roots of large trees remove moisture 

from the soils and under drought conditions can increase the thermal resistance of the soils, causing an 

unacceptable temperature increase in the cables. While it varies with the species of tree, most trees have a 

root area of impact similar to the crown spread (drip-line) of the tree. Maine has several species of trees 

with crown spreads exceeding 70 feet.47 

                                                      
47 Forest Trees of Maine, Maine Department of Agriculture, Conservation and Forestry. 
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Owner Avangrid Computed By N. Thomas

Project NECEC

B&V File No. 400319.42.3000 Checked By J. Bardwell

Title Underground Cost Estimate, Proposed Route

Estimate Overall Route Length 146.88 Miles 1 DC Circuits

775,504    Feet 390 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

     CABLE SYSTEM FURNISH AND INSTALL

          UG CABLE AND ACCESSORIES SUBTOTAL $637,198,300 $120,015,200 $757,213,500

     COMMUNICATIONS

          CABLE SYSTEM COMMUNICATIONS (FO) SUBTOTAL $6,944,924 $8,170,818 $15,115,742

     CIVIL WORK

          GENERAL SUBTOTAL $300,000 $2,285,947 $2,585,947

          OVERHEAD TO UNDERGROUND SUBTOTAL $0 $0 $0

          SPLICING VAULT SUBTOTAL $20,182,500 $26,325,000 $46,507,500

          DIRECT BURIED $47,278,180 $239,802,869 $287,081,049

Direct Buried cost per route foot

          HDD INSTALLATION SUBTOTAL $42,600,000 $169,100,000 $211,700,000

HDD Ductbank cost per route foot(1 Bores))

          ESTIMATED LABOR & MATERIAL COST $754,503,904 $565,699,834 $1,320,203,738

          ESCALATION 3 Years @ 2.50% $56,588,000 $42,427,000 $99,015,000

          ESCALATED CONSTRUCTION COST $811,091,904 $608,126,834 $1,419,218,738

          Mark-Up 10.0%  of Est. Labor & Mat. $81,109,000 $60,813,000 $141,922,000

          ESTIMATED PROJ COST $892,200,904 $668,939,834 $1,561,140,738

          STATE SALES TAX 5.5% of Materials $49,071,000 $49,071,000

          ROW ACQUISITION $0 per Mile $0

          MITIGATION $0

          TOPOGRAPHIC SURVEYING/SOIL EXPLORATION @ 40,000/mi $5,875,030

          ENGINEERING AND CONSTRUCTION MANAGEMENT $31,222,815

         CONTINGENCY 14.46%  of project cost $231,105,299

          ESTIMATED TOTAL PROJ COST $1,878,414,883

UNDERGROUND PROJECT TOTAL (rounded) $1,878,400,000

$458.96

$1,411.33

CMP-11-B



Black & Veatch

Owner Avangrid

Project NECEC B&V File No. 400319.42.3000

Assumptions - Underground Cost Estimate, Proposed Route

General

1 The estimate is based on a 320 kV DC Cable installation 146.88 miles long.

2 ROW acquisition costs are not included in the estimate.

3 Environmental mitigation costs are not included in the estimate.

4 The estimate does not include costs related to contaminated or hazardous soils or water.

5 The estimate does not include allowances for existing facility relocations.

6 The estimate does not include allowances for work hour/location restrictions.

7 The estimate is in 2019 dollars and includes 3 years of escallation at 2.5%

8 The estimate includes a 10% allowance for prime contractor mark-up.

9 The estimate includes a 14.46% contingency.

10 The estimate includes sales tax of 5.5% on materials only.

Cable & Accessories

11 The estimate assumes a single +/-320kV DC circuit with 2 cables per pole.

12 The cables are estimated as 320kV DC, 2500 sq. mm Cu Cable.

13 The estimate includes an installed spare cable the full length of the line.

14 The estimate includes (10) AIS cable terminations, and 2 spare terminations.

15 The estimate includes (2,340) single-phase cable joints, with 4 spare joints.

16 The estimate does not include surge arrestors.

17 The estimate does not include optical fiber cable inside the power cable for temperature monitoring.

Communications

18 The estimate includes two fiber optic cable systems.

19 Fiber-optic cables are estimated as 48 fiber, single mode, loose tube outdoor cable.

20 Fiber-optic cables are installed into 1 1/4" HDPE innerducts installed in 4" PVC conduit.

21 Separate pull/splicing boxes are included for the fiber-optics.

Temperature Monitoring

22 The estimate does not include cable temperature monitoring equipment.

Overhead to Underground Transition

23 The estimate does not include termination supports or stands.

24 The estimate does not include provisions for overhead transmission connections

25 The estimate does not include concrete encased sweeps for the cable

Splice Housings

26 The estimate includes (390) jointing locations with (5) 12'x4'x3' precast concrete splice housings at each location.

27 Each splice housing is assumed to hold (1) splice.

Duct Bank Installation

28 The estimate does not include duct bank.

Direct Buried Installation

29 The estimate does not include conduits in the direct buried sections.

30 The estimate includes soil erosion and sediment control measures for green spaces.

31 The cables are installed in a single 5' wide trench averaging 7' deep.

32 The cables are installed in a thermal sand cable bedding material

33 The estimate includes a 9" thick concrete cap installed 18" below grade

34 The estimate assumes backfilling direct buried sections with native soils.

35 The estimate includes vegetation clearing and restoration 50' wide for construction not in roadways.

36 The estimate includes allowance for dewatering for 50% of the trench in uplands, and 100% in wetlands.

37 The estimate does not include shoring for the trenches.

HDD Installation

38 The estimate includes (150) sets of  HDD installations in soil, 1000 feet long each.

39 Each HDD installation consists of the bundled FPVC or HDPE conduits pulled directly into the boreholes.

40 The HDD installations do not include a casing.

41 The HDD installations do not include grouting of the bore hole.

Engineering & Construction Management

42 The estimate includes surveying, and soil exploration.

43 The estimate includes approximate engineering costs.

44 The estimate includes construction management based on a 15 month construction duration.



Owner Avangrid Computed By J. Bardwell

Project NECEC

B&V File No. 400319.42.3000 Checked By

Title Underground Cost Estimate, New corridor portion of Proposed Route

Estimate Overall Route Length 53.50 Miles 1 DC Circuits

282,480    Feet 143 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

     CABLE SYSTEM FURNISH AND INSTALL

          UG CABLE AND ACCESSORIES SUBTOTAL $232,095,800 $39,754,000 $271,849,800

     COMMUNICATIONS

          CABLE SYSTEM COMMUNICATIONS (FO) SUBTOTAL $2,536,280 $2,984,003 $5,520,283

     CIVIL WORK

          GENERAL SUBTOTAL $300,000 $1,118,750 $1,418,750

          OVERHEAD TO UNDERGROUND SUBTOTAL $272,718 $496,809 $769,527

          SPLICING VAULT SUBTOTAL $7,400,250 $11,082,500 $18,482,750

          DIRECT BURIED $13,792,593 $69,955,898 $83,748,491

Direct Buried cost per route foot

          HDD INSTALLATION SUBTOTAL $28,400,000 $112,850,000 $141,250,000

HDD Ductbank cost per route foot(2 Bores))

          ESTIMATED LABOR & MATERIAL COST $284,797,641 $238,241,960 $523,039,601

          ESCALATION 3 Years @ 2.50% $21,360,000 $17,868,000 $39,228,000

          ESCALATED CONSTRUCTION COST $306,157,641 $256,109,960 $562,267,601

          Mark-Up 10.0%  of Est. Labor & Mat. $30,616,000 $25,611,000 $56,227,000

          ESTIMATED PROJ COST $336,773,641 $281,720,960 $618,494,601

          STATE SALES TAX 5.5% of Materials $18,523,000 $18,523,000

          ROW ACQUISITION $0 per Mile $0

          MITIGATION $0

          TOPOGRAPHIC SURVEYING/SOIL EXPLORATION @ 40,000/mi $2,140,000

          ENGINEERING AND CONSTRUCTION MANAGEMENT $18,554,838

          CONTINGENCY 14.46% of project cost $92,426,793

          ESTIMATED TOTAL PROJ COST $750,139,232

UNDERGROUND PROJECT TOTAL (rounded) $750,000,000

$458.95

$1,412.50

CMP-11-C



Black & Veatch

Owner Avangrid

Project NECEC B&V File No. 400319.42.3000

Assumptions - Underground Cost Estimate, New corridor portion of Proposed Route

General

1 The estimate is based on a 320 kV DC Cable installation 53.8 miles long.

2 ROW acquisition costs are not included in the estimate.

3 Environmental mitigation costs are not included in the estimate.

4 The estimate does not include costs related to contaminated or hazardous soils or water.

5 The estimate does not include allowances for existing facility relocations.

6 The estimate does not include allowances for work hour/location restrictions.

7 The estimate is in 2019 dollars and includes 3 years of escallation at 2.5%

8 The estimate includes a 10% allowance for prime contractor mark-up.

9 The estimate includes a 14.46% contingency

10 The estimate includes sales tax of 5.5% on materials only.

Cable & Accessories

11 The estimate assumes a single +/-320kV DC circuit with 2 cables per pole.

12 The cables are estimated as 320kV DC, 2500 sq. mm Cu Cable.

13 The estimate includes an installed spare cable the full length of the line.

14 The estimate includes (10) AIS cable terminations, and 2 spare terminations.

15 The estimate includes (864) single-phase cable joints, with 10 spare joints.

16 The estimate does not include surge arrestors.

17 The estimate does not include optical fiber cable inside the power cable for temperature monitoring.

Communications

18 The estimate includes two fiber optic cable systems.

19 Fiber-optic cables are estimated as 48 fiber, single mode, loose tube outdoor cable.

20 Fiber-optic cables are installed into 1 1/4" HDPE innerducts installed in 4" PVC conduit.

21 Separate pull/splicing boxes are included for the fiber-optics.

Temperature Monitoring

22 The estimate does not include cable temperature monitoring equipment.

Overhead to Underground Transition

23 Includes terminations stands, surge arrestor stands and dead-ends for one transition.

24 The estimate includes site work and foundations for a 135' square termination station

25 The estimate includes ground grid and fencing for a 135' square terminations station.

Splice Housings

26 The estimate includes (144) jointing locations with (5) 12'x4'x3' precast concrete splice housings at each location.

27 Each splice housing is assumed to hold (1) splice.

Duct Bank Installation

28 The estimate does not include duct bank.

Direct Buried Installation

29 The estimate does not include conduits in the direct buried sections.

30 The estimate includes soil erosion and sediment control measures for green spaces.

31 The cables are installed in a single 5' wide trench averaging 7' deep.

32 The cables are installed in a thermal sand cable bedding material

33 The estimate includes a 9" thick concrete cap installed 18" below grade

34 The estimate assumes backfilling direct buried sections with native soils.

35 The estimate includes vegetation clearing and restoration 50' wide for construction not in roadways.

36 The estimate includes allowance for dewatering for 50% of the trench in uplands, and 100% in wetlands.

37 The estimate does not include shoring for the trenches.

HDD Installation

38 The estimate includes (100) sets of  HDD installations in soil, 1000 feet long each.

39 Each HDD installation consists of the bundled FPVC or HDPE conduits pulled directly into the boreholes.

40 The HDD installations do not include a casing.

41 The HDD installations do not include grouting of the bore hole.

Engineering & Construction Management

42 The estimate includes surveying, and soil exploration.

43 The estimate includes approximate engineering costs.

44 The estimate includes approximately construction management costs.



Owner Avangrid Computed By N. Thomas

Project NECEC

B&V File No. 400319.42.3000 Checked By J. Bardwell

Title Underground Cost Estimate, Underground Alternate Route

Estimate Overall Route Length 146.88 Miles 1 DC Circuits

775,504    Feet 390 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

     CABLE SYSTEM FURNISH AND INSTALL

          UG CABLE AND ACCESSORIES SUBTOTAL $641,818,300 $104,236,800 $746,055,100

     COMMUNICATIONS

          CABLE SYSTEM COMMUNICATIONS (FO) SUBTOTAL $6,944,924 $8,170,818 $15,115,742

     CIVIL WORK

          GENERAL SUBTOTAL $300,000 $2,285,947 $2,585,947

          OVERHEAD TO UNDERGROUND SUBTOTAL $20,036 $109,973 $130,009

          SPLICING VAULT SUBTOTAL $40,755,000 $92,430,000 $133,185,000

          DUCTBANK INSTALLATION - ROADWAY $70,799,627 $128,321,246 $199,120,873

Ductbank cost per route foot

          DIRECT BURIED $24,011,569 $121,790,895 $145,802,464

Direct Buried cost per route foot

          HDD INSTALLATION SUBTOTAL $42,600,000 $169,100,000 $211,700,000

HDD Ductbank cost per route foot(1 Bores))

          ESTIMATED LABOR & MATERIAL COST $827,249,455 $626,445,680 $1,453,695,135

          ESCALATION 3 Years @ 2.50% $62,044,000 $46,983,000 $109,027,000

          ESCALATED CONSTRUCTION COST $889,293,455 $673,428,680 $1,562,722,135

          Mark-Up 10.0%  of Est. Labor & Mat. $88,929,000 $67,343,000 $156,272,000

          ESTIMATED PROJ COST $978,222,455 $740,771,680 $1,718,994,135

          STATE SALES TAX 5.5% of Materials $53,802,000 $53,802,000

          ROW ACQUISITION $0 per Mile $0

          MITIGATION $0

          TOPOGRAPHIC SURVEYING/SOIL EXPLORATION @ 40,000/mi $5,875,030

          ENGINEERING AND CONSTRUCTION MANAGEMENT $34,379,883

          CONTINGENCY 14.46%  of project cost $254,387,412

          ESTIMATED TOTAL PROJ COST $2,067,438,460

UNDERGROUND PROJECT TOTAL (rounded) $2,067,400,000

$646.87

$458.96

$1,411.33

CMP-11-D



Black & Veatch

Owner Avangrid

Project NECEC B&V File No. 400319.42.3000

Assumptions - Underground Cost Estimate, Underground Alternate Route

General

1 The estimate is based on a 320 kV DC Cable installation 146.88 miles long.

2 ROW acquisition costs are not included in the estimate.

3 Environmental mitigation costs are not included in the estimate.

4 The estimate does not include costs related to contaminated or hazardous soils or water.

5 The estimate does not include allowances for existing facility relocations.

6 The estimate does not include allowances for work hour/location restrictions.

7 The estimate is in 2019 dollars and includes escallation at 2.5% for 3 years.

8 The estimate includes a 10% mark-up for a prime contractor

9 The estimate includes a 14.46% contingency

9 The estimate includes sales tax of 5.5% on materials only.

Cable & Accessories

10 The estimate assumes a single +/-320kV DC circuit with 2 cables per pole.

11 The cables are estimated as 320kV DC, 2500 sq. mm Cu Cable.

12 The estimate includes an installed spare cable the full length of the project.

13 The estimate includes (10) AIS cable terminations, including 2 spare terminations.

14 The estimate includes (2,340) single-phase cable joints, with 12 spare joints.

15 The estimate does not include surge arrestors.

16 The estimate does not include optical fiber cable inside the power cable for temperature monitoring.

Communications

17 The estimate includes two fiber optic cables for communications and monitoring.

18 Fiber-optic cables are estimated as 48 fiber, single mode, loose tube outdoor cable.

19 Fiber-optic cables are installed into 1 1/4" HDPE innerducts installed in 4" PVC conduit.

20 Separate pull/splicing boxes are included for the fiber-optics.

Temperature Monitoring

21 The estimate does not include cable temperature monitoring equipment.

Overhead to Underground Transition

22 The estimate does not include termination stations or supports.

23 The estimate does not include provisions for overhead transmission connections

24 The estimate does not include concrete encased sweeps for the cable

Splice Housings

25 The estimate includes (780) 33'x8'x10' precast concrete splice vaults.

26 Each splice housing is assumed to hold (3) splices

Duct Bank Installation

27 The estimate includes 53.8 miles of duct bank.

28 The estimate includes (6)8" SCH 40 PVC Conduits for high voltage cable include one spare conduits.

29 The estimate includes (2) 4" SCH 40 PVC Conduits for communications.

30 The conduits are installed in a common duct bank, 3' wide and 2' high

31 The estimate assumes ductbank installation will  be under pavement.

32 The estimate includes traffic control at 200ft/day.

33 The estimate includes soil erosion and sediment control measures for rural streets.

34 The estimate assumes a 3' wide trench, averaging 6' deep.

35 The estimate assumes the ductbank will be backfilled with FTB to 2' below grade.

36 The estimate includes pavement removal and restoration for the entire route length.

37 The estimate includes allowance for dewatering for 50% of the trench.

38 The estimate includes sheeting and shoring of the trench for 25% of the route length.

Direct Buried Installation

39 The estimate includes 60.2 miles of direct buried installation.

40 The estimate does not include conduits in the direct buried sections.

41 The estimate includes soil erosion and sediment control measures for green spaces.

42 The cables are installed in a single 5' wide trench averaging 7' deep.

43 The cables are installed in a thermal sand cable bedding material

44 The estimate includes a 9" thick concrete cap installed 18" below grade

45 The estimate assumes backfilling direct buried sections with native soils.

46 The estimate includes vegetation clearing and restoration 50' wide for construction not in roadways.

47 The estimate includes allowance for dewatering for 50% of the trench in uplands, and 100% in wetlands.

48 The estimate does not include shoring for the trenches.

HDD Installation

49 The estimate includes (150) sets of  HDD installations in soil, 1000 feet long each.

50 Each HDD installation consists of the bundled FPVC or HDPE conduits pulled directly into the boreholes.

51 The HDD installations do not include a casing.

52 The HDD installations do not include grouting of the bore hole.

Engineering & Construction Management

53 The estimate includes surveying, and soil exploration.

54 The estimate includes approximate engineering costs.

55 The estimate includes approximately construction management costs.



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment C:  
MDOT Email Correspondence 

  



From: "Lavoie, Jeffrey G" <Jeffrey.G.Lavoie@maine.gov> 
Date: July 1, 2019 at 7:45:07 AM EDT 
To: "mike.morin@dirigopartnersltd.com" <mike.morin@dirigopartnersltd.com> 
Cc: "Hume, Mark" <Mark.Hume@maine.gov>, "Soucie, Timothy" <Timothy.Soucie@maine.gov> 
Subject: FW: CMP - underground utility locations 

Good morning Mike, 

  

Just to follow up. 

  

• MaineDOT would not allow for direct burial. 

• We would allow for the installation of a duct bank, but the alignment would need to be as 
consistent as possible. We would not allow the duct bank to cross back and forth within the 
ROW, and as mentioned the duct bank would need to cross under all roadway drainage 
infrastructure. 

• Bridge attachment would need to be reviewed on a case by case scenario (by MaineDOT staff).  

• A 3-foot minimum horizontal clearance shall be maintained between all underground facilities 
and appurtenances.  

• All current MaineDOT Utility Accommodation Rules must be adhered to. 

  

Sincerely, 

  

Jeff Lavoie 

Senior Technician 

Maine DOT – Region 3  

932 US Route 2 East 

Wilton, Me 04294 

Jeffrey.g.lavoie@maine.gov  

207-562-4228 office 

207-592-2583 cell 

  

 

mailto:Jeffrey.G.Lavoie@maine.gov
mailto:mike.morin@dirigopartnersltd.com
mailto:mike.morin@dirigopartnersltd.com
mailto:Mark.Hume@maine.gov
mailto:Timothy.Soucie@maine.gov
mailto:Jeffrey.g.lavoie@maine.gov


 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment D:  
CMP Response to MDEP’s May 9, 2019 Additional Information Request  

  



 

{W7275019.1} 

 

 

 

 

 

 

 

 

 

 

May 17, 2019 

 

 

James R. Beyer 

Maine Dept. of Environmental Protection 

106 Hogan Road, Suite 6 

Bangor, ME  04401 

 

Bill Hinkel 

Land Use Planning Commission 

22 State House Station 

Augusta, ME  04333-0022 

 

RE: NECEC – CMP’s Response to MDEP May 9, 2019 Additional Information Request 

 

Dear Jim and Bill: 

 

Enclosed is the additional information the DEP requested from CMP at the May 9, 2019 

hearing, as further described by Presiding Officer Miller and by Jim on May 10, 2019. 

 

Sincerely, 

 

 

 

Matthew D. Manahan 

 

Enclosure 

cc: Service Lists 

 

 

MATTHEW D. MANAHAN 

 
Merrill’s Wharf 
254 Commercial Street 
Portland, ME  04101 
 
P 207.791.1189 
F 207.791.1350 
C 207.807.4653 
mmanahan@pierceatwood.com 
pierceatwood.com 
 
Admitted in: MA, ME, NH 
 



 

83 Edison Drive, Augusta, ME 04660 
866.676.3232   
info@necleanenergyconnect.com 
An equal opportunity employer 
 

 
May 17, 2019 
 
Mr. James R. Beyer 
Maine Department of Environmental Protection 
Division of Land Resources Regulation 
106 Hogan Road 
Bangor, ME  04401 
 
RE: New England Clean Energy Connect Project 

Response to MDEP May 9, 2019 Additional Information Request 
 
Dear Mr. Beyer: 
 
Central Maine Power Company (CMP) is providing the enclosed materials for the New England 
Clean Energy Connect (NECEC) Project, as requested by the Maine Department of 
Environmental Protection (DEP) at the May 9, 2019 hearing and as further described by 
Presiding Officer Miller and by you on May 10, 2019. 
 
On May 10, 2019, in an email to the service list, DEP Presiding Officer Suzanne Miller stated 
that the record is closed except that three sets of documents and information will be allowed 
to be submitted by specific parties by May 17, 2019 as follows: 
 

 Existing maps to be submitted by Dr. Simons-Legaard / Intervenor Group 6 in response 
to questions from the DEP.  

 Cost breakdown to be submitted by CMP in response to questions from Mr. Bergeron. 
Mr. Bergeron requested costs, dollars, or a numerical backup sheet for CMP Exhibits 
11-B through 11-G of Mr. Bardwell’s pre-filed rebuttal testimony dated March 25, 
2019. 

 Engineering information pertaining to pole heights and possible tree heights, to be 
submitted by CMP in response to questions from you.   

 
Also on May 10, 2019, in an email to the service list, you circulated the five maps and additional 
direction that the Presiding Officer noted in her third bullet point above.  You explained: 
 

Attached are the files I used to produce the maps for my questions of the Engineering 
Panel.  I produced these from the Google Earth map on our web site.  The point of this 
line of questioning was to determine whether based on the topographic change 
between the proposed structure locations and the streams being crossed would allow 
CMP to leave existing vegetation; or if the current design would require the removal of 
the capable species, how much taller would the structures need to be in order to 
maintain a 35 foot canopy height. 

 
Enclosed with this letter are the two document requests made of CMP.  CMP reserves the right 
to respond to the first document request (existing maps to be submitted by Dr. Simons-
Legaard) by the deadline of May 24, 2019.   
 



2 

 

Attachment A: Cost Breakdown of Exhibits CMP-11-B through CMP-11-G 
CMP attaches hereto Exhibits CMP-11-B.1 through CMP-11-G.1, which are the cost breakdowns 
of Exhibits CMP-11-B through CMP-11-G.  
 
Attachment B: Pole and Tree Height Information 
CMP attaches hereto: (1) a table summarizing the structure height changes required and 
comments on the impacts of the height changes; (2) red-lined markups from the screenshots 
you provided to correctly reflect the NECEC permit application structure numbers; and (3) an 
illustrative cross-section for a typical wildlife travel corridor in your five crossing locations.  This 
information is responsive to your May 9 hearing questions and your May 10 email and 
attachments.  All five crossing locations you suggested can accommodate 35’ tall vegetation 
with limited impact to currently proposed structure heights.  Three of the five crossings (Moxie 
Stream, South Branch Moose River, and Tomhegan Stream) require no structure height 
increases to accommodate 35’ tall vegetation along the entire span, one span requires only one 
structure to increase in height by 10.5’ (area near Wilson Hill Pond and Tobey Pond), and the 
remaining span requires only one structure to increase in height by 5.5’ (area near Spencer 
Road).  The two spans where the 35’ tall vegetation is not possible for short distances along the 
span can accommodate up to 25’ tall vegetation in those locations. 
 
If you have any questions regarding this submittal, please give me a call at (207) 629-9717 or 
email me at gerry.mirabile@cmpco.com. 
 
Sincerely, 

 
 
Gerry J. Mirabile 
Manager – Environmental Projects 
Environmental Permitting 
AVANGRID Networks, Inc. 
 
Enclosures 
cc: MDEP Service List; LUPC Service List 

 

mailto:gerry.mirabile@cmpco.com


ATTACHMENT A 
Cost Breakdown of Exhibits CMP-11-B.1 through CMP-11-G.1
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Black & Veatch

Owner Avangrid Computed By J. Bardwell

Project NECEC

B&V File No. 400319.42.3000 Checked By

Title Underground Cost Estimate, Appalachian Trail

Estimate Overall Route Length 1.00 Miles 1 DC Circuits

5,280        Feet 2 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

CABLE SYSTEM  INSTALATION:

  UNDERGROUND CABLE AND ACCESSORIES

    320kV DC, 2500 sq. mm. Cu Cable 21,564 ft $140.00 $3,018,960.00 $0.00 $0.00 $3,018,960.00

   Installed Spare 5,391 ft $140.00 $754,740.00 $0.00 $0.00 $754,740.00

   Cable Installation, Duct 6 seg $30,000.00 $180,000.00 $80,000.00 $480,000.00 $660,000.00

   Cable Laying, Direct Buried 0 ft $0.00 $0.00 $10.00 $0.00 $0.00

    Cable Terminations-AIS 10 ea $45,000.00 $450,000.00 $35,000.00 $350,000.00 $800,000.00

    Spare Cable Term-AIS 2 ea $45,000.00 $90,000.00 $0.00 $0.00 $90,000.00

    Cable Joints 10 ea $35,000.00 $350,000.00 $35,000.00 $350,000.00 $700,000.00

    Spare Cable Joints 2 ea $35,000.00 $70,000.00 $0.00 $0.00 $70,000.00

    Surge Arresters, 209 MCOV 0 ea $6,500.00 $0.00 $5,000.00 $0.00 $0.00

    Field Testing 1 lot $5,000.00 $5,000.00 $100,000.00 $100,000.00 $105,000.00

    Mobilization/Demobilize (Cable) 1 lot $100,000.00 $100,000.00 $150,000.00 $150,000.00 $250,000.00

CABLE SYSTEM FURNISH & INSTALL SUBTOTAL $5,018,700.00 $1,430,000.00 $6,448,700.00

COMMUNICATIONS

    Fiber Optic Cable (48 Fiber) 11,060 ft $3.00 $33,180.00 $3.63 $40,147.80 $73,327.80

    Splice Enclosure 2 ea $900.00 $1,800.00 $300.00 $600.00 $2,400.00

    Splicing 2 ea $500.00 $1,000.00 $2,500.00 $5,000.00 $6,000.00

    Fiber-optic Pull Boxes 4 ea $2,500.00 $10,000.00 $2,500.00 $10,000.00 $20,000.00

COMUNICATIONS SUBTOTAL $45,980.00 $55,747.80 $101,727.80

DISTRIBUTED TEMPERATURE SENSING (DTS)

  DTS SUBTOTAL $0.00 $0.00 $0.00

CIVIL WORK

 GENERAL

    Mobilization/Demobilize (Prime) 1 lot $100,000.00 $100,000.00 $150,000.00 $150,000.00 $250,000.00

    Construction Surveying & Staking 1.00 MI  $12,500.00 $12,500.00 $12,500.00

GENERAL SUBTOTAL $100,000.00 $162,500.00 $262,500.00

  OVERHEAD TO UNDERGROUND TRANSITIONS 2

    Substation Termination Structure, Single Cable 10 ea $9,000.00 $90,000.00 $16,000.00 $160,000.00 $250,000.00

    Termination Structure Fdn 10 ea $2,606.00 $26,060.00 $5,212.00 $52,120.00 $78,180.00

    Overhead Line Dead End Structure 2 ea $60,000.00 $120,000.00 $45,000.00 $90,000.00 $210,000.00

    Dead End Structure Fdn 2 ea $15,265.00 $30,530.00 $36,000.00 $72,000.00 $102,530.00

    Silt Fence 1,200 ft $0.00 $0.00 $6.90 $8,280.00 $8,280.00

    Clearing/Grading/Cut& Fill 45,000 Sq Ft $0.00 $0.00 $0.52 $23,400.00 $23,400.00

    Rock Surfacing ( 6" Crushed Rock) 4,050 Cu. Yd $29.87 $120,955.28 $34.50 $139,725.00 $260,680.28

    Fence, Galv. Chainlink 1,080 ft $17.25 $18,630.00 $5.75 $6,210.00 $24,840.00

    Drive Gates 4 ea $1,725.00 $6,900.00 $575.00 $2,300.00 $9,200.00

    Access Road, Permanent 0 ft $14.46 $0.00 $28.91 $0.00 $0.00

    Site Grounding 36,450 Sq Ft $0.55 $20,047.50 $2.98 $108,475.20 $128,522.70

    Ductbank Transitions (Concrete Encased Bends) 0 ea $3,339.30 $0.00 $18,328.85 $0.00 $0.00

STRUCTURES SUBTOTAL $433,122.78 $662,510.20 $1,095,632.98

Jointing Locations

    Splicing Vaults, 30'x8'x8' 4 ea $35,000.00 $140,000.00 $80,000.00 $320,000.00 $460,000.00

    Duct Bank Connections 8 ea $5,000.00 $40,000.00 $15,000.00 $120,000.00 $160,000.00

    Manhole covers 8 ea $3,000.00 $24,000.00 $3,000.00 $24,000.00 $48,000.00

    Splicing Vault Grounding 4 ea $1,250.00 $5,000.00 $2,500.00 $10,000.00 $15,000.00

SPLICING ENCLOSURES SUBTOTAL $209,000.00 $474,000.00 $683,000.00
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Owner Avangrid Computed By J. Bardwell

Project NECEC

B&V File No. 400319.42.3000 Checked By

Title Underground Cost Estimate, Appalachian Trail

Estimate Overall Route Length 1.00 Miles 1 DC Circuits

5,280        Feet 2 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

  DUCTBANK INSTALLATION - Roadway 1780 FEET 

    Utilility Locates 15/Mile 5 ea $0.00 $0.00 $900.00 $4,500.00 $4,500.00

    Traffic Control 12 days $1,200.00 $14,240.00 $3,000.00 $35,600.00 $49,840.00

    Soil Erosion and Sediment Control 0.34 Mi $25,000.00 $8,428.03 $75,000.00 $25,284.09 $33,712.12

    Access Road (3/4" Gravel over Geotextile) 0 sq. yd. $9.50 $0.00 $28.91 $0.00 $0.00

    Excavation 2077 Cu. Yd. $12.00 $24,920.00 $75.00 $155,750.00 $180,670.00

    Concrete Encasement 396 Cu. Yd. $150.00 $59,333.33 $90.00 $35,600.00 $94,933.33

    Concrete Reinforcement, Rebar (0 Long) 0 ft $1.00 $0.00 $1.50 $0.00 $0.00

    Backfill, FTB 0 Cu. Yd. $120.00 $0.00 $75.00 $0.00 $0.00

    Backfill, Native 989 Cu. Yd. $0.00 $0.00 $75.00 $74,166.67 $74,166.67

    Road Bed Restoration, 9" 3/4" Crushed Rock 0 Cu. Yd. $20.00 $0.00 $15.00 $0.00 $0.00

    Pavement Saw Cutting, Concrete 0 lft $0.00 $0.00 $13.50 $0.00 $0.00

    Pavement Removal, 15 feet wide 0 sqft $0.50 $0.00 $1.50 $0.00 $0.00

    Pavement Restoration, Gravel, 30 feet wide 53,400 sqft $0.25 $13,350.00 $1.25 $66,750.00 $80,100.00

    8" SCH. 40 PVC Conduit 3560 lft $8.70 $30,972.00 $7.50 $26,700.00 $57,672.00

    2" SCH. 40 PVC Conduit 0 lft $1.32 $0.00 $3.00 $0.00 $0.00

    4" SCH. 40 PVC Conduit 1780 lft $4.10 $7,298.00 $5.25 $9,345.00 $16,643.00

    1.25" HDPE Conduit 5340 lft $1.50 $8,010.00 $2.00 $10,680.00 $18,690.00

    8" Conduit Spacers 712 ea $20.00 $14,240.00 $3.00 $2,136.00 $16,376.00

    4" Conduit Spacers 356 ea $10.00 $3,560.00 $3.00 $1,068.00 $4,628.00

    Landscaping Repair/Restoration 1 acre $450.00 $552.41 $2,900.00 $3,560.00 $4,112.41

    Dewater (50%) 890 lft $0.00 $0.00 $40.00 $35,600.00 $35,600.00

    Shoring (50%) 14,543 sqft $0.50 $7,271.30 $4.50 $65,441.70 $72,713.00

DUCTBANK-ROADWAY SUBTOTAL $192,175.08 $552,181.46 $744,356.54

Per route foot $418.18

TRENCHING DIRECT BURIED 0 FEET 

TRENCH WORK SUBTOTAL $0.00 $0.00 $0.00

Per route foot #DIV/0!

JACK AND BORE INSTALLATION 0 @ 250 Feet Each

JACK AND BORE SUBTOTAL $0.00 $0.00 $0.00

Per foot #DIV/0!

HDD INSTALLATION (NO CASING : Land to Land) 1 Sets of 2 @ 3,500 Feet Each

    Mobilization/Demobilize (HDD) 1 lot $0.00 $0.00 $50,000.00 $50,000.00 $50,000.00

    Site Preparation for HDD 1 sets $15,000.00 $15,000.00 $50,000.00 $50,000.00 $65,000.00

    Noise Barriers 2 sets $50,000.00 $100,000.00 $75,000.00 $150,000.00 $250,000.00

    Horiz. Directional Drill 7,000 lft $45.00 $315,000.00 $500.00 $3,500,000.00 $3,815,000.00

    Conduit for Cables, 10" DR 9 HDPE 42,000 lft $25.00 $1,050,000.00 $25.00 $1,050,000.00 $2,100,000.00

    Conduit for Comm., 10" DR 9 HPDE 14,000 lft $25.00 $350,000.00 $25.00 $350,000.00 $700,000.00

    Conduit for GCC, 2" DR 14 FPVC 0 lft $4.50 $0.00 $6.00 $0.00 $0.00

   HDPE Innerduct, 1 1/4" 42,000 lft $1.50 $63,000.00 $2.00 $84,000.00 $147,000.00

HDD INSTALLATION SUBTOTAL $1,893,000.00 $5,234,000.00 $7,127,000.00

Per route foot $2,036.29
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Owner Avangrid Computed By J. Bardwell

Project NECEC

B&V File No. 400319.42.3000 Checked By

Title Underground Cost Estimate, Appalachian Trail

Estimate Overall Route Length 1.00 Miles 1 DC Circuits

5,280        Feet 2 Splices per Circuit 2 Cables per Pole

 Material Labor

          Item Qty Unit Total Total TOTAL

Unit Mat'l Unit Labor COST

Cost Cost Cost Cost

     CABLE SYSTEM FURNISH AND INSTALL

          UG CABLE AND ACCESSORIES SUBTOTAL $5,018,700 $1,430,000 $6,448,700

     COMMUNICATIONS

          CABLE SYSTEM COMMUNICATIONS (FO) SUBTOTAL $45,980 $55,748 $101,728

     CIVIL WORK

          GENERAL SUBTOTAL $100,000 $162,500 $262,500

          OVERHEAD TO UNDERGROUND SUBTOTAL $433,123 $662,510 $1,095,633

          SPLICING VAULT SUBTOTAL $209,000 $474,000 $683,000

          DUCTBANK INSTALLATION $192,175 $552,181 $744,357

            Ductbank cost per route foot

          HDD INSTALLATION SUBTOTAL $1,893,000 $5,234,000 $7,127,000

            HDD Ductbank cost per route foot(1 Bores))

          ESTIMATED LABOR & MATERIAL COST $7,891,978 $8,570,939 $16,462,917

          ESCALATION 3 Years @ 2.50% $592,000 $643,000 $1,235,000

          ESCALATED CONSTRUCTION COST $8,483,978 $9,213,939 $17,697,917

          Mark-Up 10.0%  of Est. Labor & Mat. $848,000 $921,000 $1,769,000

          ESTIMATED PROJ COST $9,331,978 $10,134,939 $19,466,917

          STATE SALES TAX 5.5% of Materials $513,000 $513,000

          ROW ACQUISITION $0 per Mile $0

          MITIGATION $0

          TOPOGRAPHIC SURVEYING/SOIL EXPLORATION @ 40,000/mi $40,000

        

          ENGINEERING AND CONSTRUCTION MANAGEMENT $2,920,038

          CONTINGENCY 30.00% of project cost $6,881,986

          ESTIMATED TOTAL PROJ COST $29,821,941

UNDERGROUND PROJECT TOTAL (rounded) $29,800,000

$418.18

$2,036.29



Black & Veatch

Owner Avangrid

Project NECEC B&V File No. 400319.42.3000

Assumptions - Underground Cost Estimate, Appalachian Trail

General

1 The estimate is based on a 320 kV DC Cable installation 1 mile long.

2 ROW acquisition costs are not included in the estimate.

3 Environmental mitigation costs are not included in the estimate.

4 The estimate does not include costs related to contaminated or hazardous soils or water.

5 The estimate does not include allowances for existing facility relocations.

6 The estimate does not include allowances for work hour/location restrictions.

7 The estimate is in 2019 dollars and includes 3 years of escallation at 2.5%

8 The estimate includes a 10% allowance for prime contractor mark-up.

9 The estimate includes a 30% contingency to account for potential rock variation.

9 The estimate includes sales tax of 5.5% on materials only.

Cable & Accessories

10 The estimate assumes a single +/-320kV DC circuit with 1 cable per pole.

11 The cables are estimated as 320kV DC, 2500 sq. mm Cu Cable.

12 The estimate includes an installed spare cable the full length of the line.

13 The estimate includes (6) AIS cable terminations, and 2 spare terminations.

14 The estimate includes (9) single-phase cable joints, with 2 spare joints.

15 The estimate does not include surge arrestors.

16 The estimate does not include optical fiber cable inside the power cable for temperature monitoring.

Communications

17 The estimate includes two fiber optic cable systems.

18 Fiber-optic cables are estimated as 48 fiber, single mode, loose tube outdoor cable.

19 Fiber-optic cables are installed into 1 1/4" HDPE innerducts installed in 4" PVC conduit.

20 Separate pull/splicing boxes are included for the fiber-optics.

Temperature Monitoring

21 The estimate does not include cable temperature monitoring equipment.

Overhead to Underground Transition

22 Includes terminations stands, surge arrestor stands and dead-ends for the overhead lines

23 The estimate includes site work and foundations for two 135' square termination station

24 The estimate includes ground grid and fencing for two 135' square terminations station.

Splice Housings

25 The estimate includes (3) jointing locations with (3) 12'x4'x3' precast concrete splice housings at each location.

26 Each splice housing is assumed to hold (1) splice.

Duct Bank Installation

27 The estimate includes 1,700 feet of duct bank.

28 The estimate includes (6)8" SCH 40 PVC Conduits for high voltage cable include one spare conduits.

29 The estimate includes (2) 4" SCH 40 PVC Conduits for communications.

30 The conduits are installed in a common duct bank, 3' wide and 2' high

31 The estimate assumes ductbank installation will  be under pavement.

32 The estimate includes traffic control at 200ft/day.

33 The estimate includes soil erosion and sediment control measures for rural streets.

34 The estimate assumes a 3' wide trench, averaging 6' deep.

35 The estimate assumes the ductbank will be backfilled with FTB to 2' below grade.

36 The estimate includes pavement removal and restoration for the entire route length.

37 The estimate includes allowance for dewatering for 50% of the trench.

38 The estimate includes sheeting and shoring of the trench for 25% of the route length.

HDD Installation

39 The estimate includes (1) HDD installation in mixed soil and rock, 3500 feet long.

40 Each HDD installation consists of the bundled FPVC or HDPE conduits pulled directly into the boreholes.

41 The estimate includes errection of noise barriers around the HDD sites.

42 The HDD installations do not include a casing.

43 The HDD installations do not include grouting of the bore hole.

Engineering & Construction Management

44 The estimate includes surveying, and soil exploration.

45 The estimate includes approximate engineering costs.

46 The estimate includes approximate construction management costs.
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ATTACHMENT B 
Pole and Tree Height Information



From Str ‐
A.G.H. 
(ft.)

To Str ‐ 
A.G.H. 
(ft.)

From Str ‐
A.G.H. 
(ft.)

To Str ‐ 
A.G.H. 
(ft.)

From Str 
(ft.)

To Str 
(ft.)

1 541 542 120 127 120 127 0 0 Moxie Stream (rated as Scenic River).  Based on the 
current design, a person on Moxie Stream (east of the 
crossing) would see the structures.  Taller structures 
would be more visible and would create more visual 

impact.  Based on the current design, the entire span can 
accommodate 35' height of vegetation.

2 767 768 97.5, 102 134 97.5, 102 134 0 0 South Branch Moose River.  The structures allowing 35' 
vegetation will not be visible if at least 25' vegetation is 
preserved on the river. Due to the topography, it is likely 

the vegetation will be at least 25'. Entire span can 
accommodate 35' height of vegetation based on current 

design.
3 588 589 115.5 98 126 98 10.5 0 Area near Wilson Hill Pond and Tobey Pond in Johnson 

Mtn Twp. Structures heights allowing 35' vegetation will 
most likely be screened by 60' vegetation surrounding 
the ponds. 35' tall vegetation can be accommodated 
along most of the span, 25' tall vegetation can be 

accommodated elsewhere.

4 741 742 120.5 93.5 120.5 99 0 5.5 Not visible from No 5 Mtn or Rock Pond. The structures 
as currently designed will be visible from Spencer Road 
(private haul road) looking south and other haul roads 
adjacent. Taller structures will be as visible and taller 

structures may be more visible above regenerating forest 
along haul roads. 35' tall vegetation can be 

accommodated along most of the span, 25' tall 
vegetation can be accommodated elsewhere.

5 575 576 113.5 113.5 113.5 113.5 0 0 Tomhegan Stream. Structure 576 is not likely visible from 
Wilson Hill Road. Structure 575 may be visible.  

However, need to keep context in mind because the 
Project will parallel Wilson Hill Road in this entire area 

and be highly visible based on current design. Entire span 
can accommodate 35' height of vegetation based on 

current design.

Req'd Ht Increase 
For 35' Veg

CommentCurrent Design (10' 
Veg Height)

Revised Design (35' 
Veg Height)

Crossing 
#

To
Structure

#

From
Structure

#

{W7275413.1}



bud88633
Cloud+

bud88633
Cloud+
Structure # 541 per permitting application.

bud88633
Cloud+

bud88633
Cloud+
Structure # 542 per permitting application.



bud88633
Cloud+

bud88633
Cloud+
Structure # 767 per permitting application.

bud88633
Cloud+

bud88633
Cloud+
Structure # 768 per permitting application.



bud88633
Cloud+

bud88633
Cloud+
Structure # 588 per permitting application.

bud88633
Cloud+

bud88633
Cloud+
Structure # 589 per permitting application.

bud88633
Cloud



bud88633
Cloud+

bud88633
Cloud+
Structure # 741 per permitting application.

bud88633
Cloud+

bud88633
Cloud+
Structure # 742 per permitting application.

bud88633
Cloud



bud88633
Cloud+

bud88633
Cloud+
Structure # 575 per permitting application.

bud88633
Cloud+

bud88633
Cloud+
Structure # 576 per permitting application.



Shield wire

Conductor

Stream

35’ Vegetation Height

Cross Section
Typical Wildlife Travel Corridor
MDEP Areas of Interest

Notes: 
Drawing not to scale.

The area around the base of each transmission line structure 
will be maintained as scrub-shrub vegetation to allow for future 
operation and maintenance activities. The area maintained in this 
manner will vary by structure type as depicted on Figure 7-1 of 
CMP’s Natural Resources Protection Act Application.

CMP 24’ Conductor Safety 
Zone to Vegetation
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PO Box 286, Southwest Harbor, ME 04679  •  207.944.3132  •  noel@themussongroup.com 

 
 

August 10, 2018 
Mr. Jay Clement 
US Army Corps of Engineers, Maine Project Office 
442 Civic Center Drive, Suite 350 
Augusta, Maine 04330 
 

RE: NECEC Compensation Plan – Preservation Parcels  
 
Dear Mr. Clement, 
 
We have considered your May 3, 2018 comments regarding the information on the potential 
preservation tracts that we sent to you and Jim Beyer on April 29, 2018, as well as Jim’s June 1, 2018 
comments.  Based on those comments, as discussed below, we eliminated several parcels from our 
compensation plan for purposes of satisfying Army Corps requirements, though we are including those 
parcels as part of our compensation plan for the DEP, to go above and beyond the DEP’s minimum 
requirements and to offset unavoidable Project impacts that are not otherwise captured through its 
compensation plan.   
 

The parcels that we eliminated from our compensation plan for purposes of satisfying Corps 
requirements are: 
 

1. Grand Falls Tract; 
2. Basin Tract; and  
3. Lower Enchanted Tract. 

The parcels that we believe satisfy the Corps’ requirements, and which are discussed below, are: 
 

1. Flagstaff Lake Tract; 
2. Little Jimmie Pond-Harwood Tract; and 
3. Pooler Pond Tract. 

Please see Attachment A, which is a map showing all compensation tract locations.  Individual parcel 
maps also are attached, at Attachments B-G, showing the location and development district or zoning of 
each parcel.   
 
According to the Corps’ 2016 New England District Compensatory Mitigation Guidance (“Mitigation 
Guidance”), preservation as mitigation “does reduce the threat of future impacts and may stem future 
aquatic resource degradation.”  Mitigation Guidance, p. 10.  Furthermore, the Corps “encourages a 
combination of upland and aquatic resource preservation over aquatic resources-only preservation to 
offer better protection of aquatic functions,” as state laws may not protect non-wetlands whose 
degradation would affect aquatic resources.  Mitigation Guidance, p. 11.  Pursuant to 33 C.F.R. § 
332.3(h), preservation may be used to provide compensatory mitigation when:  
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(i) The resources to be preserved provide important physical, chemical, or biological functions 
for the watershed;  

(ii) The resources to be preserved contribute significantly to the ecological sustainability of the 
watershed. In determining the contribution of those resources to the ecological 
sustainability of the watershed, the district engineer must use appropriate quantitative 
assessment tools, where available;  

(iii) Preservation is determined by the district engineer to be appropriate and practicable;  
(iv) The resources are under threat of destruction or adverse modifications; and  
(v) The preserved site will be permanently protected through an appropriate real estate or 

other legal instrument (e.g., easement, title transfer to state resource agency or land trust). 

Each of the potential preservation tracts (Flagstaff Lake Tract, Little Jimmie Pond-Harwood Tract, and 
Pooler Pond Tract) that we are including in our plan meets all of these criteria and provides important 
physical, chemical, or biological functions for the watershed in which it is located.  Our analysis of the 
applicable regulatory framework and regional trends shows that each of these three tracts is open to 
development in ways that could damage these important functions and thereby threaten to adversely 
modify the ecological sustainability of the watershed.   
 
On the following pages we offer further analysis on each tract demonstrating that preservation may be 
used here to provide compensatory mitigation1 because these parcels satisfy the criteria set forth in 33 
C.F.R. § 332.3(h).   
 
There are common themes that apply to each tract, including:  
 

• Access.  All three tracts – Flagstaff Lake, Little Jimmie Pond-Harwood, and Pooler Pond – are 
accessible via public roads, addressing the access concern that you and Jim raised in your 
comments.  While Maine has a strong tradition of open access for members of the public to use 
private property for a wide variety of recreational activities free of charge, having direct access 
via a public road increases the likelihood of development.  
 

• CMP’s Development/Land Sale Policy.  Historically CMP’s land policy has been to secure and 
retain certain surplus land to be offered as potential compensation (to be preserved in 
perpetuity) in order to offset unavoidable environmental impacts of future projects, including 
the NECEC Project.  However, if regulatory agencies determine that specific tracts would not 

                                                 
1 The Corps may consider mitigation as part of its Section 404 permitting, and because the Preferred Alternative is 
the least environmentally damaging practicable alternative, this compensatory mitigation may be considered and 
incorporated as a condition to the permit.  See Butte Environmental Council v. U.S. Army Corps of Engineers, 620 
F.3d 936, 946-947 (9th Cir. 2010) (rejecting plaintiff’s contention that the USACE allowed the adoption of off-site 
mitigation measures to relieve the City of its responsibility to adopt the least environmentally damaging 
practicable alternative, and finding instead that while the Corps made compensatory mitigation a condition of the 
permit, “there is no indication that such mitigation was meant as an obligation in place of the City’s responsibility 
to adopt the least environmentally damaging practicable alternative, as opposed to an obligation in addition to 
it.”); Florida Keys Citizens Coalition, Inc. v. U.S. Army Corps of Engineers, 374 F. Supp. 2d 1116, 1132, 1134-35 (S.D. 
Fla. 2005) (upholding the Corps’s Section 404 permit granted upon finding that “[t]he project as proposed with 
minimization efforts and mitigation ... is the least damaging practicable alternative.”). 
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qualify as preservation/compensatory mitigation tracts because they are not, for example, 
under threat of destruction or adverse modification, CMP may consider offering these tracts for 
sale.  

 
FLAGSTAFF LAKE TRACT 
 
The Flagstaff Lake Tract (FLT) is approximately 831 acres located on the largely undeveloped eastern end 
of Flagstaff Lake in northwest Somerset County.  The parcel has 4 miles of frontage along the Long Falls 
Dam Road, which is a paved public road and the main public access road to this area.  The lake side of 
the property runs along the shoreline for approximately 8.5 miles. The property is defined by the 1150-
foot contour line, which is just inland of the full lake elevation of 1146 feet.  The land between the lake 
and the 1150-foot 
contour line is part of 
the Brookfield hydro 
project, but CMP has 
deeded access to this 
area that includes 
crossing rights and boat 
storage.  Although the 
FLT is subject to flowage 
rights, such rights apply 
only to the extent to 
which such land has 
been historically flowed 
by the dam.  Because 
the extent of such 
historical flowage is 
limited, and given the 
FLT’s access right to 
Flagstaff Lake, the FLT 
could be developed at 
and above the highest 
typical and historical flowage elevations. 
 
While your comments raise concern with the “level of human activity” at this parcel, echoed by Jim, 
existing development on the parcel is limited.  Maine Huts and Trails (MHT) has constructed a popular 
lodge known as the Flagstaff Lake Huts along the northern shoreline and MHT maintains a trail network 
that crosses the property.  The lodge and trail have been sited with sensitivity to the existing resources 
of the property, including wetlands and habitat.  The facilities are operated to coexist with the 
important functions and values of the site and region.  There is also one small leased camp near the 
middle of the property. 
 
You also raised concern with this parcel’s “tie in” to other protected parcels, a concern that Jim also 
noted.  As discussed below, the FLT lies between the Maine Bureau of Parks and Land (MBPL) Dead River 
Peninsula property and Bigelow Preserve.  Preservation of the FLT would link these two areas and close 
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a now open gap within the conservation land for this important part of the State of Maine, including 
over 8.5 miles of shoreline along Flagstaff Lake.  
 
The property is located within Maine’s Unorganized Territory and is regulated by the Land Use Planning 
Commission (LUPC).  Much of the parcel is within a General Management Subdistrict (M-GN) where, in 
accordance to LUPC’s Chapter 10 provisions, various land uses are permissible.  Uses permitted without 
a permit include campsites, accessory structures, hand carry launches, trailed ramps, and forest 
management.  Land uses that can be allowed through permitting include residential construction, 
subdivisions, and recreational lodging facilities. The parcel also includes the Wetland Protection 
Subdistrict (P-WL), including Wetlands of Special Significance (P-WL1, i.e., WOSS), Scrub-Shrub Wetlands 
(P-WL2, i.e., PSS), and Forested Wetlands (P-WL3, i.e., PFO).  Other Protection Subdistricts on the FLT 
include Accessible Lake (P-AL), Great Pond (P-GP), Shoreland (P-SL2,), and Unusual Area (P-UA). 
 
Physical, chemical, or biological functions 
The existing functions and values of the FLT include the following (for more information please see the 
Natural Resources report from Power Engineers):  
 

- Lake Character: Flagstaff Lake has been classified as a lake of statewide significance by LUPC due 
to its exceptional values.  The Wildlands Lake Assessment identified it as having an outstanding 
resource rating for fisheries and for wildlife.  It was rated as significant for scenic and shore 
character. 
 

- Wetland Resources: FLT contains 
approximately 412 acres of a diverse 
mix of wetland types (PFO, PSS, PEM) 
at the center of which is a high value 
IWWH.  In addition to the lacustrine 
shoreline, there is also approximately 
9,800 linear feet of named and 
unnamed perennial and intermittent 
streams that cross the tract and are 
tributaries to Flagstaff Lake. 

 
- Groundwater Recharge: There are no 

Maine Geological Survey mapped 
sand and gravel aquifers on the FLT 
property.  However, an esker at the south end of the lake is identified as a Significant Sand and 
Gravel Aquifer (MGS OF No.  01-132).  The FLT is part of the surface hydrologic system draining 
into the lake and therefore helps to recharge this downgradient aquifer.  

 
- Fish Habitat: Landlocked salmon, brook trout, yellow perch, chain pickerel, and an assortment of 

baitfish inhabit Flagstaff Lake and, although marginal for coldwater gamefish (MDIFW, 1988), in 
2017 it was stocked with approximately 3,400, 7-to-8 inch landlocked salmon and brook trout to 
support the lake fishery for recreational anglers (MDIFW, 2018).  Freshwater mussels observed 

Flagstaff Lake Tract Summary  
Size 831.39 acres 

NWI Wetlands 84 acres 
Mapped Wetlands 

(delineated/GPS Identified) 
412 acres 

Inland Wading Bird/Waterfowl 
Habitat 

30 acres 

Upland Buffer Area 420 acres 
Streams 9,810 linear feet 

Non-Significant Vernal Pool Types 
1 PSVP 
7 VPs 

20 CVPs 
39 PVPs 
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downstream along muddy shorelines of the Dead River are also likely to inhabit similar substrate 
in Flagstaff Lake. 

 
- Wildlife Habitat: Moose, bear, deer, beaver, otter, mink, and other smaller mammals are 

abundant on FLT. In addition, FLT provides high quality habitat for a wide variety of raptors, 
waterfowl, gamebirds, passerines, songbirds, amphibians, reptiles, and insects. Habitat is further 
enhanced by the presence of a high rated IWWH (ID UMO-9951) near the center of the tract.   

 
- Recreation/Preservation: FLT is at the crossroads of the MHT, Appalachian, and Northern Forest 

Canoe trail network traveled by day- and through-hikers and is also used for camping, cross-
country skiing, and snowshoeing.  Fishing and boating are widely used offerings of Flagstaff 
Lake, and hunting opportunities are also provided by FLT. When combined with the adjacent 
conservation lands, the FLT is part of a large conservation area comprising over 42,000 acres and 
over 8.5 miles of shoreline.   

 
Overall, the FLT includes a combination of upland and aquatic resource preservation, rather than aquatic 
resources-only preservation, to offer better protection of aquatic functions (as state laws may not 
protect non-wetlands whose degradation would affect aquatic resources). 
 
Ecological sustainability of the watershed 
The resources listed above contribute significantly to the sustainability of the watershed.  Palustrine 
wetlands along named and unnamed streams crossing FLT help to stabilize adjoining upland, thereby 
limiting and protecting lake degradation. The wetlands contribute to water quality in the lake as well as 
the downgradient aquifer.  The tract consists of a variety of vegetative communities that provide 
different cover types, habitat characteristics, and ecological functions.  Due to the large westward fetch 
of Flagstaff Lake, lacustrine and palustrine vegetated wetlands aligned along the east shore of the lake 
buffer and protect the adjoining shoreline from prevailing wind generated waves.  
 
The FLT is within Maine’s Western Mountain area, which is known for its natural resources and 
recreational opportunities.  Multiple recreational trails, including the Appalachian Trail and the Northern 
Forest Canoe Trail, can be accessed from the FLT.  The property lies between, and therefore links, the 
Maine Bureau of Parks and Land (MBPL) Dead River Peninsula property and the 36,000 acres of Public 
Land making up the Bigelow Preserve.  Bigelow Mountain, with a highest elevation of 4,150 feet, and 
the view focal point from the property, is designated as a National Natural Landmark by the U.S. 
Department of the Interior.  
 
Appropriateness and practicability of preservation 
Preservation of FLT will allow for permanent protection from development and will preserve the existing 
wildlife habitat, water quality benefits, vernal pool habitat, and recreational/educational opportunities 
that are an integral component of the watershed. Approximately half of the 831.39 acre tract has a 
diverse mix of wetland types (PFO, PSS, PEM) at the center of which is a high value IWWH. There are 
approximately 9,800 linear feet of named and unnamed perennial and intermittent streams that cross 
the tract and are tributaries to Flagstaff Lake. 
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In addition, as noted in the section above, the FLT lies wholly within the 50,000-acre Bigelow Mountain-
Flagstaff Lake-North Branch Dead River Focus Area. These are areas of Statewide Ecological Significance 
as identified by MNAP, MDIFW, MDMR, USFWS, TNC, Maine Audubon, and the Maine Coast Heritage 
Trust. This classification is based on the abundance of recreational opportunities and natural features 
and landscapes of exceptional ecological value.  Preservation of this Tract along approximately 8.5 miles 
of the east shore of Flagstaff Lake will close a now open link between the conserved Bigelow Preserve to 
the south and the Dead River Peninsula to the north.  
 
Preservation of this parcel is appropriate as it makes sense in the watershed context, provides 
protection of important aquatic resources, and is sustainable in the long-term. 
 
Threat of destruction or adverse modifications 
Like many areas in Maine, Somerset County has experienced population and economic decline, primarily 
due to the loss of manufacturing.  However, in recent years Somerset County has shifted focus toward 
building a regional economy that takes advantage of the area’s vast natural resources.  Economic and 
community initiatives, such as the Somerset County Rural Cultural Plan, are working to shift the focus of 
growth and community development toward cultural opportunities, arts, and recreation.  At the heart of 
these initiatives is the need to attract a steady flow of people to help preserve a sustainable population 
and economic base.   
 
While removed from the core communities along Route 201, the FLT is positioned in a location that 
offers recreation-oriented development in the form of residential lots and/or recreational lodging 
facilities much like the existing MHT Flagstaff Lodge.  The site has over 400 acres of upland available for 
development and offers over 8 miles of shoreline access on Flagstaff lake.   
    
Residential Development. It is likely that any residential development on this site would take the form of 
single lots over a period of time rather than a full subdivision.  Under current rules, landowners are 
allowed to create 2 lots every 5 years in each township without subdivision approval.  This is known 
commonly as the “2 in 5 exemption”.  The LUPC has recognized that the “2 in 5” subdivision exemption 
could have negative implications to the principal values of the Unorganized Territory. These values, 
which include unique high-value natural resources and a unique natural character, are present in the FLT 
and surrounding lands. In any development analysis, the existing 2 in 5 exemption could result in several 
new lots, which would be sited in scattered and haphazard developments.  This type of piecemeal 
development results in the loss of high value shoreline, forest fragmentation, and loss of recreational 
values.   
 
Recreational Lodging Development.  The existing rules would allow the development of a recreational 
lodging facility.  There are a several different scales of Recreational Lodging Facility that could be 
approved on the FLT.  Within 500 feet of the shoreline the Chapter 10 rules allow for facilities that could 
accommodate a maximum overnight capacity of up to 100 people.  Outside this area, the maximum size 
increases to allow a principal building of up to 12,000 SF and an overnight occupancy of up to 150 
people.  In addition to the risks of losing high value shoreline and of habitat fragmentation, one over-
arching result of these types of developments is that the nature of the area could shift from a 
“backcountry” experience to an intensively managed recreation destination.  This change would be 
contrary to the purposes for which the adjacent conservation parcels were established.  
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Forest Management Activities.  According to the Forest Operations Notifications (FONS) from the last 
five and one-half years, within a 20-mile buffer of the FLT, the Maine Forest Service has received 784 
notifications for forest management activities totaling 125,918.69 harvest acres.  These notifications 
demonstrate that if this tract is determined to not qualify as a preservation/compensatory mitigation 
tract, and even if it were not sold for development, it would be under threat of destruction or adverse 
modification through forest management, which is common in this area.  
  
In short, the parcel is open to development in ways that could damage the functions and values of 
wetland resources located there, and preservation would reduce the threat of future impacts and may 
stem future aquatic resource degradation. 
 
Legal instrument 
As part of the compensation package for NECEC, the entire tract will be permanently protected via a 
conservation easement or similar document.   
 
LITTLE JIMMIE POND-HARWOOD TRACT 
 
The Little Jimmie Pond-Harwood 
Tract (LJPT) is comprised of two 
separate parcels totaling 
approximately 110 acres.  The 
property is accessible from the 
Collins Road, which is a public 
street in the Town of 
Manchester (about 6 miles from 
downtown Augusta).  The LJPT 
has approximately 310 feet of 
road frontage along the Collins 
Road and approximately 900 
feet of frontage on Hutchinson 
Pond.   
 
The northern side of tract shares 
approximately 1,200-feet with 
the 886-acre Jamie’s (Jimmie’s) 
Pond Wildlife Management Area 
(WMA), which is managed by the Maine Department of Inland Fisheries and Wildlife (MDIFW).  Jimmie’s 
Pond is approximately 107 acres and is 75 feet deep.  It is stocked with brook trout and splake.  It also 
has small and large mouth bass and pickerel.  The property provides habitat to numerous birds, 
including herons, hawks, loons, osprey and a wide variety of songbirds.  Jamie’s Pond is undeveloped 
but does provide carry-in boat access and six miles of hiking/cross-country skiing trails, which, with the 
surrounding woods, make Jamie’s Pond a unique natural getaway in Central Maine.  MDIFW manages 
the area primarily for wildlife. 
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LJPT is currently undeveloped but is actively used for recreational activities and hunting.  The property is 
located within the Town’s Rural Residential Zone, which allows for a mixture of uses including residential 
dwelling and commercial activities (with conditional use approval from the Town).  Areas within 250 feet 
of the pond are in a Resource Protection Zone.   LJPT was among the parcels considered in 2008 and 
2009 for use in the compensation plan for the Maine Power Reliability Program (MPRP) project, and a 
natural resource inventory was completed on this parcel at that time. 
 
Physical, chemical, or biological functions for the watershed 
The existing functions and values of the LJPT include the following (for more information please see the 
Natural Resources report from Power Engineers):  
 

- Lake Character: Hutchinson Pond has been classified by Maine DEP as a lake which is most at 
risk from new development.  According to the Town’s Comprehensive Plan, water quality is 
listed as “moderate-sensitive” and it would be very susceptible to phosphorous loading if not for 
its rapid flushing rate (seven flushes per year).  The Kennebec Land Trust owns a 105-acre 
conservation parcel on Hutchinson Pond 2,765 feet of stream frontage and 1600 feet 
of undeveloped shoreline.  They have recreational trails and access to the Pond. Nearby Jimmies 
Pond, which is connected to Hutchinson Pond by a small stream and wetland complex, contains 
a mixture of open water, shallow and deep marsh, shrub swamp, and flooded woodland. The 
area provides habitat for numerous species of waterfowl and wading birds, aquatic furbearers 
and other wildlife species. The 808 acres of upland habitat is predominantly mixed forest.  The 
pond’s shoreline remains largely undeveloped, making it popular with local anglers seeking to 
enjoy the unspoiled setting. It’s also a quiet and scenic canoe or kayak.  
 

- Wetland Resources: Approximately 66.46 acres (62%) of the 110 total acres of the LJPT were 
identified as wetland.  The primary wetland system on the eastern parcel is a large emergent 
marsh (PEM) located on the northern end of Hutchinson Pond which extends off site and to the 
south from the southeast corner of the parcel. The portion of the marsh located on the LJPT 
totals approximately 50.5 acres.  A perennial stream flows from the northern property boundary 
through the large marsh and into Hutchinson Pond (L1UB). The stream flow is relatively low 
velocity that has further slowed to a ponded condition by an active beaver dam. The marsh is 
surrounded by a perimeter of scrub-
shrub wetland (PSS) that transitions 
into forested wetland in most 
locations before ultimately becoming 
upland forest both along the western 
marsh edge and within the large 
section of upland in the center of the 
marsh.  
 
The most recent FIRM for this part of 
Manchester (Community Panel Nos. 
23011 C0494D, C0513D effective date 
June 6, 2011), prepared FEMA 
identifies a 100-year floodplain associated with Inlet Stream that encompasses the wetland 

Little Jimmie Pont-Harwood Tract Summary 
Size 109.77 acres 

Wetland Areas 66.97 acres 
Inland Wading Bird/Waterfowl 

Habitat 
75 acres 

Upland Buffer Area 42.08 acres 
Streams 3,030 linear feet 

Vernal Pool Types 
2 PSVPs (42.80 acres of potential Critical Terrestrial 

Habitat) 
6 VPs 
2 ABA 
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southward from Collins Road to Hutchinson Pond (HP). On the west side of the parcel wetlands 
hydrologically connected to HP therefore also contribute to the function of flood flow alteration 
 

- Groundwater Recharge: Groundwater recharge was noted as a primary function for the black 
spruce bog in the west parcel of LJPT as well as in the smaller isolated, seasonally flooded 
wetlands located throughout the property.  Groundwater discharge was noted in the forested 
wetlands that are connected to the large emergent marsh in the east parcel as well as the black 
spruce bog and larger wetland system off-site to the west of LJPT.    
 

- Fish Habitat: Surveys conducted by MDIFW indicate Hutchinson Pond has abundant warm water 
fish habitat, including pickerel and largemouth bass, white and yellow perch, pumpkinseed 
sunfish, baitfish and American eel.  Brook trout are stocked annually in Jimmie Pond to the north 
of the parcel and likely migrate south into Hutchinson Pond during spring and fall when water 
temperatures are adequate. 
 

- Wildlife Habitat: The variety of vegetation provides suitable habitat for a multitude of birds, 
reptiles, amphibians, insects, and mammals. The large marsh on the eastern part of the property 
has been mapped as IWWH (ID 031056) and provides outstanding habitat for species of birds. 
Deer Wintering Areas have also been identified on Beginning with Habitat maps in the forested 
area between the east and west parcels that comprise the LJPT. Upland areas associated with 
the wetlands provide additional habitat for various species which utilize a mix of wetland and 
upland habitats or those that typically utilize uplands as their primary habitat.   

 
- Recreation/Preservation:  The property is in close proximity to the greater Augusta area as well 

as between a WMA to the north and an existing conservation land parcel to the south.  
Numerous recreational opportunities are available on the property including, fishing, hunting, 
hiking, boating, and bird watching. The quality and type of wetlands on the property, soil types, 
diverse vegetation communities, and presence of numerous vernal pools would provide a vast 
array of educational opportunities for the public.   

 
The LJHP Tract includes a combination of upland and aquatic resource preservation, rather than aquatic 
resources-only preservation, to offer better protection of aquatic functions (as state laws may not 
protect non-wetlands whose degradation would affect aquatic resources). 
 
Ecological sustainability of the watershed 
The resources listed above contribute significantly to the watershed.  The LJPT is within the Kennebec 
River watershed and is connected hydrologically via the outlet of Hutchinson Pond, which drains into 
Cobbosseecontee Stream and ultimately connects with the Kennebec River approximately 10.5 
downstream from the Tract.  Immediately to the east of the tract on the opposite side of Benson Road is 
Beginning with Habitat’s Cobbossee–Annabessacook Focus Area (BWH, 2018). The focus area is 
comprised of extensive areas of wetlands that provide habitat for wintering deer, rare species, and 
outstanding habitat for wading birds and waterfowl. Storm water runoff from uplands and small 
ephemeral streams that drain into the wetlands is dissipated within the organic soils and dense 
vegetation where nutrients carried with the runoff are processed into other forms and transferred to 
higher trophic levels in the ecosystem. 
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Open water and emergent marsh habitats in the west parcel have suitable organic and/or fine grained 
soils, slow moving water, variable water depths, flood storage capacity, and dense vegetation that are 
important and effective aspects of sediment, toxicant, and pathogen retention.  The organic soils and 
long duration water retention time present in the black spruce bog in the west parcel also are important 
factors in sediment, toxicant, and pathogen reduction.   
 
The emergent marsh in the east parcel is in a mapped floodplain and contains a riparian buffer area 
comprised of scrub-shrub wetland that transitions into forested wetland.  The wetlands around the 
perimeter of the marsh are an important component of floodwater attenuation and help to provide 
overall stability for downstream water resources such as Hutchinson Pond. 
 
Appropriateness and practicability of preservation 
Preservation of this property will include 66.97 acres of diverse wetland habitat, 3,030 linear feet of 
streams, eight (8) vernal pools and 42.80 acres of vernal pool critical terrestrial habitat.  Preservation of 
this tract will allow for permanent protection from development and will preserve the existing 
recreational opportunities, wildlife habitat, water quality benefits, vernal pool habitat, and educational 
opportunities of the LJPT. 
 
The location of the LJPT in proximity to ecological focus areas, conservation lands, and protected wildlife 
areas provides enhanced value to the property from a protected land standpoint, primarily due to 
connectivity with these other parcels that will provide greater habitat functionality at a landscape scale.  
The current lack of development in the surrounding landscape and proximity to protected lands 
provides large buffer areas which augment the overall ecological functions of the property, specifically 
the diverse set of wetland systems located on site. 
 
Preservation of this parcel is appropriate as it makes sense in the watershed context, provides 
protection of important aquatic resources, and is sustainable in the long-term. 
 
Threat of destruction or adverse modifications 
Development in this part of the Town of Manchester is primarily residential homes with small fields and 
secondary roads scattered throughout the area.  Hutchinson Pond itself is lightly developed.   
Considering the property location within close proximity to Augusta (approximately 12.7 miles from Exit 
109 on I-95 in Augusta), there are attractive options for future development 
 
It is likely that any development on this parcel would be residential similar to the existing pattern of 
development in the area.  Approximately twenty (20) acres or 18% of the property is zoned to permit 
single lot residential or duplex development with a permit from the Code Enforcement Officer.  The 
minimum lot size, which is two acres, could allow an estimated ten homes to be built. Using the “2 in 5” 
subdivision exemption this type of development could have a negative impact on the wetlands and 
water quality of Hutchinson Pond.  Subdivisions are also allowed with conditional use approval, as are 
several commercial activities.  Overall, should development occur on this tract, it would cause 
fragmentation of the existing habitat and change the undeveloped nature of Hutchinson Pond.     
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Forest Management Activities. According to the FONS from the last five and one half years, within a 20-
mile buffer of the LJPT, the Maine Forest Service has received 2,215 notifications for forest management 
activities totaling 89,221.97 harvest acres.  These notifications demonstrate that if this tract is 
determined to not qualify as a preservation/compensatory mitigation tract, and even if it were not sold 
for development, it would be under threat of destruction or adverse modification through forest 
management, which is common in this area. 
 
In short, the parcel is open to development in ways that could damage the functions and values of 
wetland resources located there, and preservation would reduce the threat of future impacts and may 
stem future aquatic resource degradation. 
 
Legal instrument 
As part of the compensation package for NECEC, the entire 110 acre (+/-) LJPT will be permanently 
protected via a conservation easement or similar document.   
 
POOLER POND TRACT 
 
The Pooler Pond Tract (PPT) is approximately 81 acres located along Maine Scenic Byway Route 201 in 
The Forks Plantation about 3 miles from the village of The Forks.  The site has .8 miles of river frontage 
along the Kennebec and encompasses all of Pooler Pond.   
 
There is no existing development on the property, however, a portion of the Forks Area Scenic Trail 
(F.A.S.T.) runs through the site between Pooler Pond and the River. The adjacent property is developed 
by a rafting and river campground.  
 
The property is located 
within Maine’s 
Unorganized Territory 
and is regulated under 
LUPC rules and 
guidelines. The parcel 
contains multiple zoning 
subdistricts including the 
Shoreland Protection 
Subdistrict (P-SL), the 
General Management 
Subdistrict (M-GN), Great 
Pond Subdistrict (P-GP), 
and Wetland Protection 
Subdistricts (P-WL).  
There are several 
permitted uses within 
each of these subdistricts 
including residential 
dwellings and campsites.  
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Retail stores, restaurants, and recreational lodging facilities are also allowed with special exception 
approval.  Pooler Pond and the associated shoreline has been designated as an Inland Wading Bird and 
Water Fowl habitat by MDIFW.  There are also areas wetland (and associated wetland zoning) around 
the northerly portion of the pond.  
 
Physical, chemical, or biological functions for the watershed 
Lake Character: Pooler Ponds (MIDAS # 4106) are designated as a “water quality limiting lake” (WQLL) 
sensitive to increased phosphorus concentrations and therefore is subject to additional residential 
development restrictions.    
 

- Wetland Resources: Approximately 18.33 acres (22.6%) on PPT were identified as palustrine 
wetland. This includes the 8.12 acre Pooler Ponds complex (PUB) and 10.21 acres of additional 
palustrine wetland. The primary wetland system on this property is palustrine unconsolidated 
bottom (PUB) associated with the open water of the pond complex. The fringe of this wetland 
system is enveloped by a graminoid-dominant palustrine emergent area (PEM), which is 
bordered by a co-dominant palustrine scrub-shrub wetland (PSS). The Tract has approximately 
0.8 river-miles of frontage along the Kennebec River, a permanently flooded, lower perennial 
riverine wetland system with an unconsolidated bottom (R2UBH). Where the land does not 
abruptly drop from bedrock cliff to river, there is generally a 20- to 50-foot strip of palustrine 
scrub shrub (PSS) wetland along the fringe of the Kennebec River.  

 
As mapped by the USDA NRCS on Web Soil Survey, approximately 56 acres (68%) of PPT is 
underlain by somewhat excessively drained (SED) soils. In addition to slightly more than 8 acres 
of waterbody, the remainder of the Tract is mapped as well drained.  The soils are derived from 
glacial outwash plains, till plains and eskers consisting of fine silt loams and clay loams. Hydric 
soils were identified primarily along fringe wetlands that occur around most of Pooler Ponds and 
parts of the Kennebec River. The fringe wetlands associated with the pond are classified as PEM 
and PSS with some smaller components of PFO. A small PSS wetland was mapped along the 
Kennebec River consisting of fine loamy sands.   
 

- Groundwater Recharge: PPT occurs on the Kennebec River Significant Sand and Gravel Aquifer.  
Onsite wetlands help groundwater discharge from up gradient, as well as recharge areas to the 
adjoining Kennebec River.    
 

- Fish Habitat: The Kennebec River is popular 
for brook trout and landlocked salmon 
fishing.  Pooler Ponds lack a perennial 
stream connection to the river and are 
most likely habitat for a warmwater fishery. 
 

- Wildlife Habitat: PPT provides high quality 
habitat for a wide variety of wildlife 
including large mammals, raptors, 

Pooler Pond Tract Summary 
Size 81.24 acres 

Wetland Areas 18.33 acres 
Inland Wading Bird/Waterfowl 

Habitat 
31.39 acres 

Upland Buffer Area 62.91 acres 
Streams 4,480 linear feet 

Vernal Pool Types 
1 VP 
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waterfowl, passerines songbirds, amphibians, reptiles and insects.  The property also has been 
mapped as a moderate value IWWH (ID UMO-9951) near the center of the Tract.   
 

- Recreation/Preservation:  PPT is located between a commercial rafting and river guide operation 
and campground immediately to the north and the Appalachian Trail Corridor 3.4 miles to the 
south.  The Tract is also crossed by the F.A.S.T. and is an access point to fishing and boating on 
the Kennebec River.  This easily accessible Tract provides diversity and abundance of aquatic 
plants and graminoids relevant to the study of botany and wetland ecology.  

 
The PPT includes a combination of upland and aquatic resource preservation, rather than aquatic 
resources-only preservation, to offer better protection of aquatic functions (as state laws may not 
protect non-wetlands whose degradation would affect aquatic resources). 
 
Ecological sustainability of the watershed 
The resources outlined above contribute significantly to the ecological sustainability of the watershed.  
Riverine vegetated wetlands aligned along the east shore of the Kennebec River buffer and protect the 
adjoining upland shoreline from scour and erosion.  Palustrine wetlands around the perimeter of Pooler 
Ponds also stabilize adjoining upland, thereby limiting and protecting lake degradation. The Tract 
provides a comprehensive mix of wetland types corresponding to the topographic gradient. PPT 
provides high quality habitat for a wide variety of wildlife including large mammals, raptors, waterfowl, 
passerines songbirds, amphibians, reptiles and insects.   
 
In addition, this area of Route 201 is part of the Canada Scenic Byway and recognized for its recreational 
and scenic character.  The area is developed with a mix of residential and commercial uses.      
 
Appropriateness and practicability of preservation 
There are no conserved lands or focus areas immediately adjacent to or within one mile of PPT.  
However, this area is important to the preservation of the watershed and recreational nature of the 
area.  As part of the compensation package for NECEC, the approximately 81.24 acre Pooler Ponds Tract 
will be permanently protected.  Preservation of this Tract along approximately 0.8 miles of the Kennebec 
River will secure access for rafting, other boating/ canoeing and fishing.  In addition, preservation of PPT 
will result in permanent protection from development and will preserve the existing wildlife habitat, 
water quality benefits, vernal pool habitat, and educational opportunities adjacent to a Maine Scenic 
Byway. 
 
Preservation of this parcel is appropriate as it makes sense in the watershed context, provides 
protection of important aquatic resources, and is sustainable in the long-term. 
 
Threat of destruction or adverse modifications 
Like the FLT, this property is located in a part of the state where the regional economy is shifting toward 
a focus on cultural opportunities, arts and recreation.  This property has the same development 
opportunities due to the proximity of the site to existing development (3.5 miles to the village of The 
Forks, 4 miles to Caratunk, 20 miles to Bingham), availability of shore frontage for direct access to the 
Kennebec, shore frontage on Pooler Pond, and accessibility to a main road.  It is likely that development 
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would be in the form of residential homes or camp style development, overnight accommodations, or 
recreational development, much like the FLT.   Even without formal subdivision approval, development 
in the form of single lots over a period of time, using the “2 in 5 exemption”, could have negative 
implications to unique undeveloped character of the river frontage and shoreline around Pooler Ponds.   
 
Residential Development. It is likely that any residential development on this site would take the form of 
single lots over a period of time rather than a full subdivision.  Under current rules, landowners are 
allowed to create 2 lots every 5 years in each township without subdivision approval.  This is known 
commonly as the “2 in 5 exemption”.  The LUPC has recognized that the “2 in 5” subdivision exemption 
could have negative implications to the principal values of the Unorganized Territory. These values, 
which include unique high-value natural resources and a unique natural character, are present in the 
PPT and surrounding lands. In any development analysis, the existing 2 in 5 exemption could result in 
several new lots which would be sited in scattered and haphazard developments.  This type of 
piecemeal development results in the loss of high value shoreline, forest fragmentation, and loss of 
recreational values.   
 
Recreational Lodging Development.  The existing rules would allow the development of a recreational 
lodging facility. There are a several different scales of Recreational Lodging Facility that could be 
approved on the FLT.  Within 500 feet of the shoreline the Chapter 10 rules allow for facilities that could 
accommodate a maximum overnight capacity of up to 100 people.  Outside this area, the maximum size 
increases to allow a principal building of up to 12,000 SF and an overnight occupancy of up to 150 
people.  In addition to the risks of losing high value shoreline, one over-arching results of these types of 
developments is that the nature of the area could shift from a “backcountry” experience to an 
intensively managed recreation destination.  This change would be contrary to the purposes for which 
the adjacent conservation parcels were established.  
 
Forest Management Activities.  According to the FONS from the last five and one half years, within a 20-
mile buffer of the PPT, the Maine Forest Service has received 627 notifications for forest management 
activities totaling 156,568.27 harvest acres.  These notifications demonstrate that if this tract is 
determined to not qualify as a preservation/compensatory mitigation tract, and even if it were not sold 
for development, it would be under threat of destruction or adverse modification through forest 
management, which is common in this area.   
 
The parcel is open to development in ways that could damage the functions and values of wetland 
resources located there, and preservation would reduce the threat of future impacts and may stem 
future aquatic resource degradation. 
 
Legal instrument. 
As part of the compensation package for NECEC, the entire tract will be permanently protected via a 
conservation easement or similar document.   
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Please do not hesitate to contact me if you have any questions. 
 

Sincerely, 
The Musson Group 

       
Noel Musson, Principal 

 
Enclosures 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment F: 
GHG Emissions Analysis  
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March 25, 2019 

 
 

James R. Beyer 
Maine Dept. of Environmental Protection 

106 Hogan Road, Suite 6 

Bangor, ME  04401 
 

RE: NECEC – Comments of Central Maine Power Company Regarding Greenhouse Gas 
Emissions Reductions 

 
Dear Jim: 

 
Enclosed are CMP’s Comments Regarding Greenhouse Gas Emissions Reductions. 

 

Sincerely, 

 
Matthew D. Manahan 

 
Enclosure 

cc: Bill Hinkel, LUPC 
Service Lists 

 

 

MATTHEW D. MANAHAN 

 
Merrill’s Wharf 

254 Commercial Street 

Portland, ME  04101 

 

P 207.791.1189 

F 207.791.1350 

C 207.807.4653 

mmanahan@pierceatwood.com 

pierceatwood.com 

 

Admitted in: MA, ME, NH 
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STATE OF MAINE 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

IN THE MATTER OF 

CENTRAL MAINE POWER COMPANY ) 
NEW ENGLAND CLEAN ENERGY CONNECT ) 
#L-27625-26-A-N/#L-27625-TG-B-N/ )
#L-27625-2C-C-N/#L-27625-VP-D-N/ )
#L-27625-IW-E-N )

COMMENTS OF CENTRAL MAINE POWER COMPANY 
REGARDING GREENHOUSE GAS EMISSIONS REDUCTIONS 

Pursuant to the Maine Department of Environmental Protection’s (DEP’s) Third 

Procedural Order,1 CMP provides these comments in support of its September 2017 Site 

Location of Development Act (Site Law) application and Natural Resources Protection Act 

(NRPA) application (collectively, applications) statements that the New England Clean Energy 

Connect (NECEC) Project is expected to reduce regional greenhouse gas (GHG) emissions.  See 

Site Law Application at § 1.4;2 NRPA Application at § 2.2.3 

1 DEP stated, “CMP stated in its application that the reduction of greenhouse gas emissions will 
be a benefit of the project and CMP presents such a reduction as a rationale for the construction 
of the project. The parties and the general public will be allowed to submit evidence with regard 
to these statements in the application, which may include, for example, comments, data, and 
reports, until the close of the record.” DEP Third Procedural Order ¶ 8.a. The Maine Land Use 
Planning Commission determined that the Project’s impact on greenhouse gas levels “does not 
relate to the Commission’s role or review criteria.”  LUPC Third Procedural Order § II.B. 
2 “The use of the NECEC for delivery of up to 8,500,000 MWh of Clean Energy Generation will 
provide many significant benefits to Maine and all of New England.  In particular, the delivery of 
Quebec-sourced Clean Energy Generation is expected to reduce greenhouse gas emissions from 
fossil-fuel fired thermal generation in New England, enhance electric reliability (particularly 
during winter months when natural gas supply constraints have occurred in recent years), and 
reduce the wholesale cost of electricity for the benefit of retail customers across the region.”  The 
NECEC Site Law Application stated that the NECEC would deliver up to 8,500,000 MWh of 
Clean Energy Generation because at the time the Application was submitted to the DEP in 
September 2017, Massachusetts had not yet selected the winning bid in the Section 83D RFP and 
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GHG emissions are not directly relevant to DEP’s approval criteria, as stated in CMP’s 

January 29, 2019 letter to Presiding Officer Miller (incorporated herein by reference).  

Nevertheless, to the extent the parties are allowed to rebut in written submissions CMP’s 

application statements about GHG emissions benefits, or to the extent DEP determines that GHG 

benefits should be considered in determining the reasonableness of the Project’s impact (if any) 

on certain resources, CMP submits these comments to supplement the record with evidence that 

supports its application statements. 

I. The Project Will Reduce Regional GHG Emissions. 

A. The Clean Hydropower Delivered by the NECEC Will Reduce Carbon Dioxide 
Emissions in Maine, New England, and Beyond, Consistent with Maine’s Long-
Term GHG Emissions Reductions Goals. 

Once the NECEC Project goes into service in late 2022, it will significantly advance 

Maine’s progress toward meeting the long-term GHG reduction goals set forth in 38 M.R.S. § 

576 by substantially reducing the emissions of carbon dioxide (CO2), a greenhouse gas, across 

Maine and New England, through the delivery of clean energy into the ISO-NE Control Area, 

that will displace fossil-fuel-fired generation.  

In the Certificate of Public Convenience and Necessity (CPCN) proceeding before the 

Maine Public Utilities Commission (PUC), Docket No. 2017-00232, three different studies of the 

NECEC’s impact on CO2 emissions were submitted by three different production cost modeling 

8,500,000 MWh was the minimum amount of Clean Energy Generation that the NECEC 
proposed to supply to Massachusetts.  Ultimately, on March 28, 2018, the NECEC’s 100% hydro 
proposal to supply 9,450,000 MWh (9.45 TWh) was selected as the winning bid in the 83D RFP 
process.  See https://macleanenergy.com/83d/. 
3 “The NECEC project is expected to reduce regional CO2 (greenhouse gas) emissions by over 
one million metric tons per year in Massachusetts, which is a direct benefit to neighboring states, 
including Maine.  This amount would help achieve the stated goals of the Regional Greenhouse 
Gas Initiative (RGGI) by reducing the total amount of CO2 emissions from the power sector of 
the six New England states, and Delaware, Maryland, and New York.” 
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experts.  The first study was conducted by CMP’s expert Daymark Energy Advisors; the second 

study was conducted by Energyzt Energy Advisors (Energyzt) on behalf of the Generator 

Intervenors4 using modeling conducted by Calpine and overseen by Energyzt (hereinafter 

Energyzt/Calpine modeling); and the third study was conducted by the PUC’s own independent 

consultant, London Economics International (LEI).  These experts all modeled how generators 

would be dispatched with and without the NECEC in service and calculated the GHG emissions 

reductions that would result from the NECEC’s injection of 9.45 TWh of clean hydroelectric 

energy into ISO-NE.  While the precise levels of GHG emissions reductions from the Project 

varied, all of these expert studies found that the NECEC will drive significant GHG emissions 

reductions in Maine, Massachusetts, and the entire New England region.  

Specifically, in the Daymark Report attached hereto as Attachment I, Daymark 

concluded that adding the NECEC-delivered hydropower to the supply mix in New England will 

induce CO2 emission reductions of approximately 3.1 million metric tons across New England 

each year, and the net emissions from the portion of regional generation serving Maine load will 

be reduced by approximately 264,000 metric tons annually.5  This is roughly equivalent to taking 

56,051 passenger vehicles off the road in Maine each year.6 

                                                            
4 The existing thermal generator intervenors collectively referred to as the Generator Intervenors 
consist of Calpine Corporation (Calpine), Bucksport Generation LLC, and Vistra Energy 
Corporation. NextEra Energy Resources, LLC (NextEra) is also an existing thermal generator, 
but NextEra intervened separately in the PUC proceeding and thus was referred to separately. 
5 Rebuttal Testimony of Daymark Energy Advisors, PUC Docket No. 2017-00232, at 40:18-41:2 
(July 13, 2018) (Daymark Rebuttal) (citing CMP PUC Exhibit NECEC-5, Daymark Energy 
Advisors, NECEC Transmission Project: Benefits To Maine Ratepayers: Quantitative and 
Qualitative Benefits (Sept. 27, 2017) (Daymark Report) at 4 of 98), attached hereto as 
Attachment II.   
6 GHG metric ton reduction equivalencies calculated using the U.S. Environmental Protection 
Agency Greenhouse Gas Equivalencies Calculator (updated Dec. 2018), available at 
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator.   
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The Energyzt study, attached hereto as Attachment III, was based on the 

Calpine/Energyzt modeling and likewise found that the NECEC-delivered clean energy will 

result in an annual reduction of 3 million metric tons of CO2 emissions in New England.7  

Finally, LEI, the Commission staff’s independent expert, found even greater emissions 

reductions from the NECEC-delivered clean energy, stating that the Project could reduce CO2 

emissions in New England by approximately 3.6 million metric tons per year.8  LEI’s analysis is 

attached hereto as Attachment IV.   

Neither LEI’s analysis nor Energyzt’s analysis included a specific finding as to the GHG 

reductions in Maine, but using Daymark’s approach of calculating the Maine GHG reductions 

based on a ratio of Maine load to New England load (no party objected to this methodology in 

the PUC proceeding),9 the NECEC would result in approximately 255,000 metric tons of GHG 

reductions per year in Maine using the results of Energyzt’s analysis, and approximately 306,000 

metric tons of GHG reductions per year in Maine using the results of LEI’s analysis.10  This is 

roughly equivalent to taking between 54,140 to 64,968 passenger vehicles off the road in Maine 

each year.11  Accordingly, the evidence in the record of the PUC proceeding establishes that the 

NECEC will significantly reduce CO2 emissions in all of New England, including Maine.  

                                                            
7 Attachment II (Prepared Direct Testimony of James M. Speyer, PUC Docket No. 2017-00232 
(Speyer Direct), Exhibit JMS-4 (Energyzt Advisors, LLC, Technical Report: New England Clean 
Energy Connect (NECEC) Regional Carbon Emissions Impacts) (Apr. 30, 2018)) at 3.   
8 Attachment III (London Economics International, LLC, Independent Analysis of Electricity 
Market and Macroeconomic Benefits of the New England Clean Energy Connect Project, PUC 
Docket No. 2017-00232 (May 21, 2018) (LEI Report)) at 12 of 85.   
9 Attachment I (Daymark Report) at 21 of 98.   
10 CMP Post-Hearing Brief at 104, PUC Docket No. 2017-00232 (Feb. 1, 2019), attached hereto 
as Attachment V.  
11 U.S. Environmental Protection Agency Greenhouse Gas Equivalencies Calculator (updated 
Dec. 2018), available at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator.   
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Notably, even Calpine’s Director of Government and Regulatory Affairs, John Flumerfelt, whose 

company vigorously opposed the NECEC during the PUC proceeding, testified in the hearing on 

the February 21, 2019 settlement between certain parties in the PUC Proceeding (Stipulation)12 

that the NECEC will reduce carbon emissions in Maine and New England.13 

B. Hydro-Québec has Sufficient Clean Energy Available for Export to Meet its 
Obligations to New England without Shifting Exports Away from other Regions. 

Setting aside the Generator Intervenors’ findings of NECEC’s facilitation of GHG 

emission reductions in New England, the NECEC opponents in the PUC proceeding argued that 

the NECEC will result in increased total carbon emissions across the Northeast region, because, 

they claimed, Hydro-Québec will have to divert exports to other energy markets such as New 

York or Ontario to supply to New England over the NECEC transmission line 9,450,000 

megawatt hours (MWh) (9.45 terawatt hours (TWh)) of clean hydropower energy.  As discussed 

below, this claim is unfounded and contradicted by information provided directly by Hydro-

12 On February 21, 2019, the following parties entered into a Stipulation to achieve an agreed 
upon resolution of CMP’s Petition for a CPCN for the NECEC: Central Maine Power Company, 
the Maine Office of the Public Advocate, the Governor’s Energy Office, Industrial Energy 
Consumer Group, Conservation Law Foundation, Acadia Center, Western Mountains & Rivers 
Corporation, City of Lewiston, Maine State Chamber of Commerce, and International 
Brotherhood of Electrical Workers. 
13 3/7/19 PUC Docket No. 2017-00232 Hearing Tr. at 75:18-22, attached hereto as Attachment 
VI. Specifically, Mr. Flumerfelt testified at the Stipulation hearing that the NECEC would have
the effect of reducing carbon emissions in Maine and in New England, softening the demand for 
RGGI allowances, thereby reducing the State’s RGGI revenues and the ability of Efficiency 
Maine Trust to continue to fund its programs at the same level.  3/7/19 PUC Docket No. 2017-
00232 Hearing Tr. at 74:21-75:3.  In response to Mr. Flumerfelt’s statements, PUC Hearing 
Examiner Mitchell Tannenbaum asked Mr. Flumerfelt the following question: 

MR. TANNENBAUM: But would that mean that the NECEC will reduce carbon 
emissions?   
MR. FLUMERFELT: NECEC will certainly reduce carbon emissions in New England by 
displacing existing fossil fuel generation both in Maine and across New England. 

3/7/19 PUC Docket No. 2017-00232 Hearing Tr. at 75:18-22.   



{W7164776.9}  6 
 

Québec in the PUC proceeding that demonstrates that Hydro-Québec has more than enough 

clean hydropower energy to supply the 9.45 TWh of energy via the NECEC without diverting 

energy from other regions.   

Hydro-Québec has been pursuing a long-range plan of investment in clean energy 

generation to increase its existing hydropower capacity, including the addition of the 395 MW 

Romaine 3 unit that went into service in 2017.14  With its existing hydroelectric generation 

capacity, Hydro-Québec has sufficient excess generation capacity to generate energy for the 

NECEC without diverting electricity from other markets.  In fact, in a letter from Hydro-Québec 

submitted by CMP in the PUC proceeding, Hydro-Québec stated that in 2017 and 2018 it spilled 

substantial amounts of water due to lack of economic transmission.15 Specifically, Hydro-

Québec stated that it spilled 4.5 TWh of energy in 2017 due to lack of economic transmission 

and that in 2018 it spilled water equaling approximately 10.4 TWh of energy for that same 

reason.16  Hydro-Québec also stated in the letter that it expects that, without additional 

transmission export capability, the quantity of spilled water in future years will be comparable to 

the quantity of spilled water in 2018 under comparable market and operational conditions.17   

The 10.4 TWh worth of energy that Hydro-Québec did not generate due to lack of 

economic transmission is more energy than the 9.45 TWh of energy required to supply the 

NECEC.  This additional clean energy, currently being wasted, could be used to serve New 

                                                            
14 Rebuttal Testimony of Thorn Dickinson, Eric Stinneford and Bernardo Escudero, PUC Docket 
No. 2017-00232 (July 13, 2018) (Dickinson, Stinneford and Escudero Rebuttal) at 30-31, 
attached hereto as Attachment VII. 
15 PUC Data Response Kelly-004-001, Attachment 1 (December 14, 2018 Hydro-Québec Letter 
submitted to the PUC in response to data requests from Dot Kelly, citizen intervenor), attached 
hereto as Attachment VIII. 
16 Id. 
17 Id. 
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England load through deliveries over the NECEC, as purchased by the Massachusetts Electric 

Distribution Companies, thereby displacing fossil-fuel-fired generation in New England without 

the need for the construction of any additional generation resources in Quebec.    

Furthermore, Hydro-Québec is installing additional capacity in the near future.  

Specifically, Hydro-Québec is constructing a new 245 MW hydropower generation facility, the 

Romaine 4 unit, that is expected to be in service in 2020, and it is adding 500 MW of capacity 

upgrades at existing hydro facilities (such as the replacement of aging turbines with more 

efficient, new equipment) that are expected to be in service by 2025.18  This 745 MW of 

additional Hydro-Québec generation capacity will be capable of generating 3.8 TWh of 

additional energy per year on top of the 10.4 TWh of energy that Hydro-Québec expects to 

continue to have to waste, through spilled water, unless additional transmission capacity to New 

England, like the NECEC, is developed.  This is a driving reason for Hydro-Québec’s long-

standing interest and efforts to support the development of an additional transmission link to 

New England.19 

                                                            
18 Dickinson, Stinneford and Escudero Rebuttal at 30-31; see also  Corrected Supplemental 
Testimony of William S. Fowler and Tanya L. Bodell, PUC Docket No. 2017-00232 (Dec. 10, 
2018) (Fowler and Bodell Supplemental) at 27:1-9 (referencing Romaine-4 coming online in 
2020 and Hydro-Québec Production’s anticipated upgrades of 500 MW in 2025); Speyer Direct 
Testimony, Exhibit JMS-3 (Technical Report, Hydro-Québec Exports) at 10, Figure 8 
(“Romaine-4 would add another 245 MW of capacity and 1.3 TWh of energy.”) (Apr. 2018).  All 
of footnote 18 is attached hereto as Attachment IX. 
19 In fact, Hydro-Québec President and CEO Eric Martel in a television interview by the Journal 
de Québec stated (as translated from French) “we are in surplus. It takes U.S. lines to export that. 
I don't want to throw ten terawatt-hours of water away every year and not monetize it. It's the 
lack of lines.” See Le Journal de Quebec, Video Interview With Eric Martel (in French), “Hydro-
Québec donne la priorité à l’exportation” [Hydro-Québec gives priority to exportation] (Nov. 21, 
2018), available at https://www.journaldequebec.com/2018/11/21/entrevue-avec-eric-martel--
hydro-quebec-donne-la-priorite-a-lexportation, with translated English transcript, attached hereto 
as Attachment X. 
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The opponents have suggested that Hydro-Québec’s spillage in 2017 was due to a high 

water year.  The evidence shows, however, that there has been a trend of increased precipitation 

in Québec in recent years.20 Additionally, further precipitation increases in the coming years are 

forecast due to the impacts of climate change on Canada.21  These expected increases mean that 

Hydro-Québec will likely have even more water to produce more hydroelectric energy in the 

future.  Thus, it is reasonable to conclude that, without additional transmission capacity such as 

the NECEC, Hydro-Québec will be forced to increase spillage of water in the future.  

Accordingly, Hydro-Québec has enough incremental energy to export to New England via the 

NECEC without diverting energy exports from other markets. 

In light of the fact that the energy that Hydro-Québec will export to New England will be 

additional incremental energy and not just exports that are diverted from other markets, the 

energy that flows over the NECEC will result in GHG reductions not only in New England, but 

also in export markets in the Northeast and in Canada.22  As Daymark explained in their July 

2018 Rebuttal Testimony in the PUC proceeding, the Generator Intervenors’ own Energyzt 

analysis, buried in the analyses that Energyzt provided in response to a data request, shows that if 

you assume that the NECEC energy is incremental, the NECEC will result in GHG reductions 

                                                            
20 PUC Docket No. 2017-00232 Exhibit CLF-11 (Vincent, et al. Observed Trends in Canada’s 
Climate and Influence of Low-Frequency Variability Modes) at 4550 (June 2015) (finding that 
annual precipitation in all seasons in northern Québec has increased over the period 1948-2012, 
as well as throughout northern Canada and in some areas of southern Canada, including portions 
of Ontario and Atlantic Canada), attached hereto as Attachment XI.   
21 PUC Docket No. 2017-00232 Exhibit NECEC-97 (Climate Risks & Adaptation Practices for 
the Canadian Transportation Sector 2016, Ottawa, ON: Government of Canada (Palko, K. and 
Lemmon, D.S.) (2017)) at 205-206 of 320; PUC Docket No. 2017-00232 Exhibit NECEC-98 
(2013-2020 Government Strategy for Climate Change Adaptation, Québec in Action Greener by 
2020, Government of Québec) at 11 of 50.  All of footnote 21 is attached hereto as Attachment 
XII. 
22 Daymark Rebuttal at pages 42-43. 
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not only in New England, but also in other markets such as the New York ISO, PJM, and 

Ontario.23  Thus, the net impact of the NECEC’s injection of 9.45 TWh of clean hydroelectric 

energy into New England is a substantial reduction in CO2 emissions, not only throughout New 

England, but also in the larger Northeast region, including Ontario. 

II. The NECEC-Enabled Hydropower Generation Will Provide Many of the Same 
Benefits as Hydropower that Satisfies Maine’s Definition of a Renewable Resource, 
at No Cost to Maine Customers. 

The NECEC-enabled hydropower generation does not fall within the definition of a 

renewable resource or a new renewable capacity resource under Title 35-A because the NECEC 

energy will come primarily from dams with more than 100 MW of production capacity.24  

Accordingly, the NECEC generation will not be eligible to meet Maine’s renewable generation 

goals as set forth in Maine’s renewable portfolio standard (RPS).25 

Nevertheless, the NECEC-enabled generation provides many of the same benefits as 

hydropower resources that fall within Maine’s definition of a renewable resource.  For example, 

in Maine’s 2015 Comprehensive Energy Plan Update the Governor’s Energy Office stated that 

“Maine’s hydropower provides clean baseload generation” and included a policy 

                                                            
23 Id. 
24 See 35-A M.R.S. § 3210(2)(C) (defining a “Renewable resource” as “a source of electric 
generation . . . [w]hose total power production capacity does not exceed 100 megawatts” and that 
relies on one or more specified generation sources, including “[h]ydroelectric generators”); 35-A 
M.R.S. § 3210(2)(B-3) (defining a “Renewable capacity resource” as “a source of electric 
generation . . . [w]hose total power production capacity does not exceed 100 megawatts” and that 
relies on one or more specified generation sources, including “[h]ydroelectric generators that 
meet all state and federal fish passage requirements applicable to the generator”).   
25 See 35-A M.R.S. § 3210(3) (setting forth the Class II renewable portfolio standard for eligible 
resources (Class II), which are either a renewable resource or an efficient resource (a qualifying 
cogeneration facility that meets the statutory efficiency standard)) and 35-A M.R.S. § 3210 (3-A) 
(setting forth the Class I renewable portfolio standard for new renewable capacity resources).   
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recommendation that the State “encourage hydropower.”26 Although the NECEC energy does 

not come from generation facilities located in Maine, the Project will deliver at least 1,090 MW 

of hydropower energy from Québec into New England in all hours of the year for at least the 

next twenty years, backed by the HQ Production27 system of reservoirs. 

Additionally, in enacting the Maine Waterway Development and Conservation Act,28 the 

Maine Legislature found that in-state hydropower makes a “significant contribution to the 

general welfare of the citizens of the State” because hydropower “is the state’s only 

economically feasible, large-scale energy resource which does not rely on combustion of a fuel, 

thereby avoiding air pollution, solid waste disposal problems and hazards to human health from 

emissions, wastes and by-products.”29 As set forth above, the NECEC will avoid air pollution 

from fossil-fuel based generation sources and significantly reduce GHG emissions levels in 

Maine, New England, and the Northeast region. Accordingly, although the NECEC is not a 

“renewable resource” under Maine law, it provides many of the same benefits as in-state 

hydropower under the 100 MW cap, which is considered a renewable resource.   

Certainly, regardless of whether the NECEC clean energy generation is renewable under 

Maine’s statutory definition of a renewable resource, the NECEC will combat climate change by 
                                                            
26 Maine Comprehensive Energy Plan Update, State of Maine, Governor’s Energy Office at 46 
(Feb. 2015) (Policy Recommendations: “Encourage hydropower. Maine’s hydropower provides 
clean, baseload generation.”), available at 
https://www.maine.gov/energy/publications_information/index.html.   
27 The hydropower that will be delivered on the NECEC will be generated by Hydro-Québec 
Production (HQ Production), the business unit within Hydro-Québec that operates Hydro-
Québec’s hydro generation units and markets the energy and capacity produced by those units 
within Québec and regionally.   
28 P.L. 1983, ch. 458, § 18 et seq. The Maine Waterway Development and Conservation Act sets 
forth the permitting requirements for constructing or reconstructing a hydropower project or 
structurally altering a hydropower project in ways that change water levels or flows. 38 M.R.S. § 
633.   
29 38 M.R.S. § 631(1).   
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reducing GHG emissions across New England and the entire northeastern United States and 

Canada from fossil-fuel fired generation, through greater reliance on clean hydropower generated 

in Québec.  

Dated this 25th day of March, 2019. 

Matthew D. Manahan 
Lisa A. Gilbreath 

PIERCE ATWOOD LLP 
Merrill’s Wharf 
254 Commercial Street 
Portland, ME  04101 
(207) 791-1100 

Attorneys for Applicant Central Maine 
Power Company 
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EXECUTIVE SUMMARY 

Central Maine Power (CMP or the Transmission Sponsor) has proposed to build the New England 

Clean Energy Connect Transmission Project (NECEC Transmission Project) as part of an offering of 

two project bids (NECEC Project Bids) in response to the “Request for Proposals for Long‐Term 

Contracts for Clean Energy Projects” (Massachusetts RFP) issued jointly by the Massachusetts 

Department of Energy Resources (MA DOER) and the Distribution Companies of the 

Commonwealth of Massachusetts1, collectively referred to herein as the Soliciting Parties. 

Each bid requires the construction of the NECEC Transmission Project in order to deliver clean 

energy to Massachusetts via the CMP transmission system from the point of delivery in Lewiston, 

Maine. At no cost to Maine ratepayers, each bid will, as a consequence of providing clean energy 

to Massachusetts, result in significant benefits to Maine ratepayers, as well. The significant 

benefits to Maine ratepayers are the focus of this report. 

A. NECEC Transmission Project  
The NECEC Transmission Project provides for the reliable delivery of up to 1,200 megawatts 

(MW) of energy per hour into the New England grid. The total cost of the project will be paid for 

in two ways.  The NECEC Project Proponents2 have included the cost of  MW of the 

transmission capacity from the NECEC Transmission Project as part of their bid. This represents 

the portion of the transmission capacity needed to deliver the clean energy included in their bid. 

Hydro Renewable Energy, Inc., an affiliate of Hydro‐Québec, has agreed to be financially 

responsible for the remaining   MW of transmission capacity on the line. None of the cost of 

the NECEC Transmission Project will be borne by Maine ratepayers.  

B. NECEC Project Bids to Massachusetts 
The two NECEC Project Bids (collectively referred to as Bids, individually as Bid 1 and Bid 2) have 

been offered as separate and exclusive offers to deliver a minimum of   gigawatt‐hours 

(GWh) and up to   GWh of clean energy generation per year, each to be delivered via the 

NECEC Transmission Project to a delivery point at the existing Larrabee Road substation in 

Lewiston, Maine. 

Bid 1 includes firm delivery of incremental hydroelectric generation, and Bid 2 includes Class I 

RPS eligible energy from   MW of new wind generation, firmed by incremental hydroelectric 

generation. 

1   Per Section 1.1 of the Massachusetts RFP, the Distribution Companies are: Fitchburg Gas & Electric Light Company 
d/b/a Unitil, Massachusetts Electric Company and Nantucket Electric Company d/b/a National Grid, NSTAR Electric 
Company and Western Massachusetts Electric Company d/b/a Eversource. 

2   The NECEC Project Proponents includes CMP, Hydro Renewable Energy, Inc., and SBx, a joint venture of Gaz Metro 
Limited partnership (Gaz Metro) and Boralex Inc. (Boralex). 
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C. NECEC Benefits to Maine Ratepayers 
The Transmission Sponsor retained Daymark Energy Advisors (Daymark) to evaluate the NECEC 

Project and provide an analysis of the benefits of the project to Maine ratepayers associated 

with the public benefits determination required for a Certificate of Public Convenience and 

Necessity (CPCN) from the Maine Public Utilities Commission (the Commission). This report and 

its associated appendices provide Daymark’s estimation of these benefits, as well as our 

methodology and assumptions used to derive the benefit values. 

The benefits analyzed are: 

 Energy and Capacity price impacts;

 Greenhouse gas (GHG) reductions;

 Additional hedging benefits;

 Impacts on Ancillary Services; and

 Other benefits.

Price Impacts  
In consideration of a CPCN petition, the Commission may consider many factors, including the 

economics associated with the proposed project.3 In addition, Maine has a long‐established goal 

of reducing energy prices and volatility for ratepayers in Maine.4 The delivery of low‐cost, firm 

power will exert downward pressure on both energy and capacity market clearing prices 

throughout New England. While Massachusetts Distribution Companies are contracting for the 

energy, all New England ratepayers will see lower energy prices with the NECEC Project in place 

due to the reduction in locational marginal prices (LMPs) system‐wide. 

Depending on the amount of energy ultimately delivered by the NECEC Project, Maine 

ratepayers will benefit from between $40 million and $44 million annually in levelized LMP 

savings. The LMP reduction and cumulative NPV benefits of both the minimum contract and the 

additional clean energy potential can be seen in Figure 1.5 

Considering only the assumed additional energy associated with the RFP contract, Maine 

ratepayers will yield levelized benefits of $40 million per year (present value $454 million) 

resulting from LMP reductions averaging $3.38/MWh.  When including energy from the full 

capacity of the line, the additional energy that may be imported on a market price basis will 

increase total benefits to Maine ratepayers $44 million per year (present value $496 million) 

resulting from LMP reductions averaging $3.70/MWh. 

3   35‐A M.R.S. § 3132(6). 
4   CPCN Petition, Section IV.B.3. provides a detailed discussion of Maine policy regarding energy prices and volatility. 
5   Present value savings are provided in 2023 dollars, the first full year the project is expected in service. 

Exhibit NECEC-5
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Figure 1. LMP Savings Benefit ($/MWh) and Present Value of Cumulative Benefit to ME 
Ratepayers ($2023 Millions). 

Greenhouse Gas Reductions 
Maine has established public policies and actions to mitigate climate change by reducing 

greenhouse gas (GHG) emissions.6 As a large source of non‐emitting generation, the NECEC 

Project will help contribute to Maine’s efforts to achieve its policy goals. 

The NECEC Project will provide clean, inframarginal energy, displacing significant generation 

from primarily GHG‐emitting resources in the ISO New England (ISO‐NE) system.  Our analysis 

concludes that the NECEC Project will induce annual CO2 emission reductions of approximately 

3.1 million metric tons across New England.  As a result, the net emissions from the portion of 

regional generation serving Maine load is reduced by approximately 264,000 metric tons per 

year. 

6    CPCN Petition, Section IV.B.2. provides a detailed discussion of Maine GHG reduction policy. 
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Additional Hedging Benefits 
The generation portfolio in ISO‐NE has become dominated by natural gas in recent years. Natural 

gas provides nearly half of the total electric energy produced in New England and is the marginal 

fuel setting electric market prices in more than three‐fourths of the year.7  As a result, volatility 

in the cost of fuel has exposed ratepayers in Maine and across the region to higher electric 

energy prices when the natural gas prices are high. The addition of a large source of firm, 

unconstrained, low‐cost renewable energy and capacity provides a valuable hedge against 

natural gas price swings.   

Energy from the NECEC Project reduces the portion of the resource mix that is subject to 

fluctuating fuel prices, allowing greater market flexibility under high gas prices that can 

drastically impact energy prices.  As natural gas prices impact energy prices system‐wide, the 

hedging benefits will be shared by Maine ratepayers, as well as ratepayers throughout the 

region. 

On the capacity side, the ISO‐NE capacity market may be experiencing thermal and nuclear 

resource retirements in the coming years, potentially exposing ratepayers to capacity price 

escalation.  The NECEC Project also represents incremental clean, low‐cost capacity that provides 

hedging benefits in the capacity market. 

Impacts on Ancillary Services 
Backed by Hydro‐Québec’s significant hydroelectric facilities, the resources available to provide 

the clean energy under the NECEC contract will be available in all hours. This firmness provides 

several benefits to the New England Ancillary Services markets. Firm power will provide strong 

value by being available when it is most needed, such as in stress conditions due to high load or 

outages. The firm power of the NECEC Project may also free up other resources to provide more 

reserve or other ramping capabilities, ensuring a more robust grid.   

Ancillary services are centrally coordinated and procured by ISO New England, with load in each 

state paying for its proportional share of the costs.  By providing firm energy, the NECEC Project 

will likely reduce the cost of providing ancillary services to the grid.  Maine ratepayers will 

benefit proportionally from the consequent reduction in ISO‐NE ancillary services costs. 

7 2016 Annual Markets Report, ISO New England’s Independent Market Monitor, May 30, 2017. The IMM reports that, 
in 2016, 49% of total generation was fired by natural gas (page 14) and was the marginal fuel 77% of the time (page 
91).  
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Other Benefits 
The NECEC Project provides several other benefits to Maine ratepayers, including the following: 

Reduction in Natural Gas Consumption 

The NECEC Project will help displace some natural gas consumption.  This is particularly impactful 

in winter months, when gas pipeline constraints can have severe impacts on pricing for 

electricity generation. 

Congestion 

The NECEC Transmission Project includes system upgrades sufficient to ensure deliverability of 

the energy and capacity to southern New England.   The project creates virtually no congestion 

and allows the full delivery of the energy and capacity. 
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ACRONYMS AND DEFINED TERMS 

AEO  Annual Energy Outlook 

AURORA  AURORAxmp® 

CMP  Central Maine Power 

CPCN  Certificate of Public Convenience and Necessity 

Daymark  Daymark Energy Advisors 

Distribution Companies  Distribution Companies of the Commonwealth of Massachusetts 

EIA  U.S. Energy Information Administration 

ETU  Electric transmission upgrade 

FCA  Forward Capacity Auction 

FCM  Forward Capacity Market 

GHG  Greenhouse gas 

GWh  Gigawatt hours 

GWSA  Global Warming Solutions Act 

HRE  Hydro Renewable Energy 

HVDC  High Voltage Direct Current 

IMM  Internal Market Monitor 

Incremental Transmission Capacity  Remaining  MW of transmission capacity on the line 

LCOE  Levelized cost of energy 

LDCs  Local Distribution Companies 

LMP  Locational Marginal Price 

MA DOER  Massachusetts Department of Energy Resources 

MassDEP  Massachusetts Department of Environmental Protection 

MMBtu  Millions of British Thermal Units 

MW  Megawatts 

MWh  Megawatt hours 

NECEC Project  New England Clean Energy Connect 

NECEC Wind Developer  A Joint venture of Gaz Metro Limited Partnership and Boralex Inc. 

Net CONE  Net Cost of New Entry 

NPV   Net present value 

REC  Renewable energy credit 

Solar PV  Solar photovoltaic 

Soliciting Parties  MA DOER and Distribution Companies 

Transmission Sponsor  Central Maine Power 
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I. INTRODUCTION 

A. The NECEC Transmission Project 
The Transmission Sponsor is proposing, as part of the NECEC Project Bids discussed below, to 

develop the NECEC Transmission Project designed to reliably deliver the clean energy from either 

Bid to Massachusetts and the region.   

The NECEC Transmission Project consists of a high voltage direct current (HVDC) transmission 

line that runs from the Québec‐Maine border in Beattie Township to a substation in the Lewiston 

area, a new HVDC converter station and related alternating current (AC) interconnection 

facilities in Lewiston, and all related transmission network upgrades on the U.S. side of the 

border. The NECEC Transmission Project includes upgrades to the AC transmission system in 

Maine that will increase the transfer capability at the Surowiec‐South interface by approximately 

1,000 MW and provide a pathway for up to 1,200 MW of new clean energy resources from 

Québec via the proposed HVDC transmission line.8   

B. The NECEC Projects Bids to Massachusetts 
Each Bid offers a minimum of   GWh and up to   GWh of firm service clean energy to be 

delivered to Massachusetts.  

In Bid 1, Hydro Renewable Energy LLC (HRE)9 provides the energy being delivered to 

Massachusetts ratepayers from incremental hydroelectric resources at a fixed price for energy 

and transmission.  

In Bid 2, SBx, a joint venture of Gaz Metro Limited Partnership and Boralex Inc. (collectively, the 

“NECEC Wind Developer”) provides  MW of Class I qualifying wind generation, producing 

1,100 GWh of clean energy generation and 1.1 million renewable energy credits (RECs) backed 

by firm service hydroelectric generation. The remaining clean energy generation is hydroelectric 

energy offered by HRE. Bid 2 is also a fixed price to Massachusetts for energy, RECs and 

transmission. 

The NECEC Project Bids include the use of and the cost for sufficient NECEC Transmission Project 

transfer capability to deliver the contracted energy without constraint. HRE has agreed to pay for 

any remaining MW of the Transmission Project capacity, which will be available to HRE to deliver 

additional energy and capacity to the New England.  This could include additional deliveries of 

clean energy to the Soliciting Parties or to others in the New England market. Thus, all the 

transmission cost will be borne by Massachusetts or HRE and none of the cost will be borne by 

Maine ratepayers. 

8   For a full description of the NECEC Transmission Project attributes, refer to the NECEC CPCN Petition, Section V. 
9   HRE is an affiliate of Hydro‐Québec. 

REDACTED
Exhibit NECEC-5

Docket No. 2017-00232
Page 10 of 98

REDACTED REDACTED

REDACTE



SEPTEMBER 27, 2017

{W6353755.1} NECEC Transmission Project: Benefits To Maine Ratepayers

5

C.  Evaluation of NECEC Project Benefits to Maine Ratepayers 
This report presents the results of our evaluations of the economic and environmental benefits 

that will accrue to Maine ratepayers from the development of the NECEC Project and is 

presented for consideration by the Commission in the evaluation of the NECEC CPCN submission. 

Our quantitative analysis simulates the regional electric market operations, comparing market 

price and environmental performance changes in cases with and without the NECEC Project. This 

analysis uses a current Reference Case analysis in a zonal model of the regional markets using 

the AURORAxmp® (AURORA) software. Using this model, we provide quantitative analysis to 

assess the impact of the NECEC Project Bids on regional market prices, production cost, GHG 

emissions, and congestion at key interfaces in the region. 

For purposes of this report, the amount of contracted energy was assumed to be 8,600 GWh, 

derived from a contracted capacity of   MW, operating at a   capacity factor.  This was 

modeled as 981 MW of clean energy delivered over the NECEC Transmission Project in each 

hour. Except where noted, no additional energy from the last   MW of transmission 

reservation was included in the determination of benefits. There are additional benefits to Maine 

ratepayers that will likely result from this extra  MW of capacity. 

D. Maine CPCN and Public Policy Objectives 
This report supports the Transmission Sponsor’s CPCN petition.  In considering the petition, 

Maine’s CPCN statute requires the Commission to consider a variety of factors, including 

economics, reliability, public health and safety, scenic, historic and recreational values, state 

renewable energy generation goals, the proximity of the proposed transmission line to inhabited 

dwellings, and alternatives to construction of the transmission line, including energy 

conservation, distributed generation or load management.10   

In addition, Maine has established public policies of lowering electricity prices for the benefit of 

customers, as well as public policies to encourage development of renewable energy resources 

and to reduce greenhouse gas emissions to mitigate the effects of climate change.  

This report demonstrates the value of the NECEC Project in the context of several of these CPCN 

factors and public policies, as described below. 

Electric Energy Price Reductions 
The Maine CPCN statute lists “economics” as a primary factor in considering a petition.  In 

addition, Maine has a long‐established goal of reducing energy prices and volatility for 

ratepayers in Maine.11  

10  35‐A M.R.S. § 3132(6). 
11  See, e.g. Maine’s capacity resource adequacy statute, 35‐A M.R.S. § 3210‐C(2).  See also the 2013 Maine Energy Cost 

Reduction Act, P.L. 2013, Ch. 369, Part B (codified at 35‐A M.R.S. § 1901 et seq.). 
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As our analysis shows, the provision of nearly 1,000 MW of low‐cost, firm power will exert 

downward pressure on both energy and capacity market clearing prices throughout New 

England. Market prices in central Maine will be most directly affected, as the ISO New England 

energy market design is locational, causing reduced market prices at the delivery point and in 

Maine pricing zones. Analysis of the impact on energy and capacity market clearing prices is 

discussed in Section III.  

GHG Reductions 
In addition to the goal of reducing energy prices, Maine has established public policies to support 

of the reduction of GHG. In 2003, the Maine Legislature enacted the Act to Provide Leadership in 

Addressing the Threat of Climate Change (the “Climate Change Act”), which established GHG 

reduction goals for 2010, 2020, and beyond. As part of that Act, Maine set the following 

objectives: 

 In the short term, by January 1, 2010 to 1990 levels;

 In the medium term, by January 1, 2020 to 10% below 1990 levels; and

 In the long term, reduction sufficient to eliminate any dangerous threat to the

climate. To accomplish this goal, reduction to 75% to 80% below 2003 levels may be

required.

In addition, Maine participates in the Regional Greenhouse Gas Initiative (RGGI) CO2 Cap‐and‐

Trade Program, which establishes multistate CO2 budgets designed to reduce regional GHG 

emissions. 

The NECEC Project contributes to these goals by inducing reductions in GHG emissions region‐

wide. Our analysis quantifies these benefits in Section IV. 

Renewable Energy 
Maine has a mandatory Renewable Portfolio Standard (RPS) requiring any competitive energy 

provider (CEP) serving load in Maine to procure Class I RECs at an increasing percentage of its 

portfolio over time. The required percentage currently tops out at 10% from “new” resources12 

in 2017. NECEC Bid 2 includes significant generation from Class I qualifying wind resources.  

While the RECs associated with the contracted energy would be committed to Massachusetts for 

the contract term, there may be the potential for additional Class I energy to be imported over 

any portion of the NECEC Transmission Project not contracted for under the Massachusetts RFP. 

To the extent that load growth, changes in Maine RPS policy, or retirement of other REC 

producing resources lead to future needs for Maine CEPs, the addition of incremental REC supply 

to the regional REC markets also may produce a future beneficial effect for Maine ratepayers. 

12 35‐A M.R.S. § 3210(3‐A)  
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II. EVALUATION METHODOLOGY 

This section provides a description of the analysis methodology used to conduct our evaluation 

of the NECEC Transmission Project and associated clean energy Bids. We evaluated the broad 

range of benefits of the NECEC Project to Maine. The models, evaluation methodology, and key 

assumptions are described in this section. 

A. Methodology & Tools Used 
The quantification of benefits of the NECEC Project is derived from analysis using the 

AURORAxmp® zonal model for the Eastern Interconnect (AURORA), developed by EPIS, Inc. The 

results of the market simulation performed with AURORA provided the data upon which we 

relied to prepare estimates of the following benefits: 

 Changes in LMPs and wholesale costs of energy for the ratepayers; and

 Reductions in greenhouse gas emissions in Maine.

Other benefits assessments were derived using our proprietary market modeling and 

spreadsheet models, including our New England Forward Capacity Market (FCM) model. 

Appendices A, B, and C provide documentation of the models, methodologies, and assumptions 

used for the benefits evaluations presented in this report.

B. Key Assumptions 
Our analysis relies on a set of Reference Case assumptions on future market conditions in New 

England. The analytical basis of our analysis reflects a reasonable set of reference assumptions, 

derived from public sources, including ISO‐NE and the U.S. Energy Information Administration 

(EIA). The results of the modeling form the foundation of our analysis of the full range of benefits 

of the NECEC. This section provides summary‐level descriptions of key assumptions and 

methods. Appendix A to this report provides a full description of our assumptions. 

Natural Gas 
Natural gas is the predominant marginal fuel in New England and is a significant factor in 

determining LMPs, wholesale energy costs, and production costs.  Our analysis used natural gas 

price forecasts from the 2017 Annual Energy Outlook (AEO)13 published by the EIA. The AEO 

forecasts used in this analysis include ISO‐NE’s Algonquin Citygates pricing index, the Henry Hub 

index, as well as the primary trading markets neighboring ISO‐NE that are represented in our 

model. 

For our Reference Case, we used the AEO’s “Reference” forecasts. Figure 2 below depicts the key 

natural gas price assumptions. 

13  https://www.eia.gov/outlooks/aeo/ 
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Figure 2. Natural Gas Price Assumptions ($/MMBtu, nominal) 

Generator Additions and Retirements 
Our analysis relies on assumptions of generator retirements and additions based on known and 

forecasted retirements and additions for generators in the ISO‐NE market. The primary sources 

of the known resource designations are the results of the ISO‐NE Forward Capacity Auctions 

(FCA), the most recent of which (FCA11) determined capacity obligations for the 2020‐2021 

commitment period. In addition to the generators that cleared in that most recent auction, 

further retirements and additions are based on results of analysis conducted with our New 

England FCM model. This model is described in Appendix C. 

Renewable Resources 
Our Reference Case assumptions of utility‐scale renewable resources include all existing projects, 

projects currently under construction, and the approximately 460 MW of renewable projects 

selected under the 2015‐16 Three State Clean Energy RFP jointly conducted by Massachusetts, 

Connecticut, and Rhode Island. These projects are all assumed to be in service by the beginning 

of the evaluation period. We have also assumed a total of 1,600 MW of new offshore wind 

capacity contracted under the upcoming Massachusetts Offshore Wind RFP14, phased in as 400 

MW tranches every other year beginning in 2024. 

14 For details on the MA Offshore Wind RFP see https://macleanenergy.com/83c/ 
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In addition, we assumed a solar photovoltaic (solar PV) buildout that is consistent with the ISO‐

NE solar forecast conducted as part of the CELT report process, and a continued growth of 

distributed solar deployment for the years beyond the end of the ISO‐NE forecast period. 
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III. PRICE IMPACTS 

The NECEC Project includes the construction of a 1,200 MW HVDC line and the injection of firm 

clean energy into the New England markets.  The addition of these firm, low‐cost resources will 

have significant impacts on both the energy and capacity markets of ISO‐NE. 

A. Energy Market Impacts 
Maine ratepayers will receive substantial energy market benefits from the NECEC Project.  The 

cost of energy supply in Maine is based on the hourly ISO‐NE Maine Load Zone LMP, which is 

derived from the more granular prices at dozens of load and generator nodes across the state.  

The addition of low marginal cost energy will deliver the greatest LMP reductions in nodal prices 

at and near the injection location (Larrabee Road in Lewiston, Maine), but will also reduce LMPs 

throughout the state and larger ISO‐NE region.   

We evaluated the energy market benefits of the NECEC Project Bids, and the potential additional 

energy, through market simulation with AURORA. As noted above, the NECEC Project Bids were 

simulated in the model as delivering 981 MW of clean energy each hour.  For the analysis 

evaluating the potential benefits of the additional energy that could be delivered using the full 

capacity of the NECEC Transmission Project, the energy delivery was modeled as 1,086 MW of 

clean energy each hour. 

By comparing simulations with and without the NECEC Project Bids in service, we quantified the 

change in LMPs that results from the incremental clean energy.  This reduction in LMPs directly 

reduces the wholesale energy costs of serving New England customers. Figure 3 below depicts 

the cumulative NPV of LMP savings for each state in New England, corresponding to the lower 

estimate of delivered energy.   
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Figure 3.  Cumulative LMP reductions by state, 981 MW Scenario 

Figure 4 below depicts the reductions in Maine LMPs and the resulting cumulative NPV of the 

benefits resulting from the addition of the NECEC Project.  The dark red corresponds to the 

benefits associated with the 981 MW portion of the project, whereas the light red corresponds 

to the additional benefits from the additional   MW portion of the project.   

The injection of clean energy from the NECEC Project will yield significant price impacts to ISO‐NE 

energy prices that will benefit ratepayers, with the impacts being most pronounced in Maine.  

Considering only the assumed additional energy associated with the RFP contract, Maine 

ratepayers will yield levelized benefits of $40 million per year (present value $454 million) 

resulting from LMP reductions averaging $3.38/MWh.  When including energy from the full 

capacity of the line, the additional energy that may be imported on a market price basis will 

increase total benefits to Maine ratepayers $44 million per year (present value $496 million) 

resulting from LMP reductions averaging $3.70/MWh. 
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Figure 4. LMP Savings Benefit ($/MWh) and Present Value of Cumulative Benefit to ME 
Ratepayers ($2023 Millions) 
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B. Capacity Market Impacts 
As a large source of clean, firm, low‐cost generation, the NECEC Project Bids have the potential 

to provide significant benefits to the ISO‐NE capacity market. The Massachusetts RFP requires 

that all proposed projects satisfy the Capacity Capability Interconnection Standard.15  For 

capacity market purposes, either of the NECEC Project Bids would be considered an import 

resource associated with an elective transmission upgrade16 and, given that the Bids are being 

offered in accordance with the appropriate interconnection standards, would be eligible to offer 

incremental capacity into the ISO‐NE FCM. The offer price for the capacity would be subject to 

review and potential mitigation by the ISO‐NE Internal Market Monitor (IMM).17  

We analyzed the potential impact of the NECEC Project Bids on the ISO‐NE capacity market and 

the resulting benefits to Maine ratepayers. Each year, ISO‐NE procures capacity through the 

Forward Capacity Auction (FCA) and allocates the cost of that capacity – determined primarily by 

clearing price and amount procured – based on the load‐ratio share of the system’s coincident 

peak.18 

For the purposes of this analysis, we assumed that the NECEC Project Bids result in   MW of 

incremental qualified capacity starting in FCA14, with a capacity delivery period of June 2023 – 

May 2024. The NECEC Project will be subject to several tests in order to qualify to participate in 

the market, and then must offer its capacity at a competitive price in order to clear the market. 

To assess the potential impact of the capacity for this analysis, we assumed that the capacity 

qualifies and offers at a price that clears the market in every year.  We used our New England 

FCM model to determine the changes in the types and timing of capacity supply (imports, 

resource retirements, new generation additions) and changes in market clearing prices due to 

the addition of  MW from the NECEC Project Bids. 

Our New England FCM model is a standalone tool used to simulate future FCAs.  The model 

incorporates several generator‐specific cost and revenue components, including energy revenue 

data from the AURORA production cost modeling, to compile resource going‐forward costs (also 

known as “delist bids”).  The model incorporates these delist bids along with forecasts of Cost of 

New Entry (CONE) to clear or retire resources using the ISO‐NE demand curve.19 

Our analysis found that the addition of the new low‐cost capacity initially displaces other price‐

sensitive import resources.  The impact of the additional capacity supply also advances the 

retirement of a small amount of capacity in the region that was dependent on capacity revenue 

for viability. 

15  The Capacity Capability Interconnection Standard (CCIS) ensures that a new resource can interconnect into the New 
England transmission system and fully deliver its capacity without compromising the reliability, stability, and 
operability of the larger grid. 

16  An elective transmission upgrade (ETU) is generally comprised of a transmission element with interconnection points 
within the New England Control Area tied to one or more generation resources. 

17   Appendix C discusses these interconnection, qualification, and offer pricing issues in more detail. 
18   The ISO‐NE CELT report forecasts Maine’s portion of system coincident peak to average 7.5%.  
19  Appendix C provides additional detail on the FCM model. 
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The addition of either NECEC Project Bid yields benefits due to reduced capacity clearing prices 

for the first 8 years of the project. After this point, the market approaches equilibrium, with the 

cost of new incremental capacity (also known as the Net Cost of New Entry, or “Net CONE”) 

setting the market clearing prices. Once the market reaches this point and new supply is clearing 

the market, the NECEC Project Bids no longer yield benefits over a market future without the 

NECEC Project Bids. 

Based on the results of this analysis, we calculated the FCM‐related benefits of the NECEC 

Project Bids on Maine ratepayers by comparing the Maine allocations of ISO‐NE capacity costs 

between the two cases (with and without NECEC Project Bids).  

During the first 8 years of the project, assuming it clears in each year, the NECEC Project Bids 

produce an average of $50 million per year in benefits to Maine ratepayers, and a total NPV of 

$312 million (2023$) over the study period.  

Since the FCA clearing price determines capacity costs across the ISO‐NE region, there are even 

broader benefits to New England as a whole. The NPV of benefits to the region total $4.17 billion 

over 8 years. 

This analysis is subject to key uncertainties including inherent market uncertainty. While we have 

assumed that the NECEC Project Bids will clear   MW beginning in 2023, this assumption 

depends on factors such as the ISO‐NE IMM review of bid prices, the amount of qualified 

capacity that can be sold in the market, and the price and amount that clears in the market. 

Furthermore, potential ISO‐NE Market Rule changes in the qualification and capacity auction 

clearing process – such as the proposed two‐tiered auction – can change how an import resource 

associated with an ETU will participate in the market and its likelihood of obtaining a capacity 

supply obligation. Nevertheless, our analysis indicates that under plausible assumptions, the 

benefits of reduced capacity costs of the NECEC Project Bids to Maine and New England 

ratepayers could be substantial. 
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IV. GHG REDUCTIONS

As discussed in Section I.D., Maine has established goals for long term GHG reductions. The 

NECEC Project will contribute to the state’s efforts to achieve those goals through the 

guaranteed delivery of emission‐free energy. 

Maine is part the New England Control Area, an integrated system where generation from units 

in Maine may be needed to serve load outside of Maine.  Likewise, Maine electricity demand can 

be served by units located outside Maine.   

Therefore, to determine Maine’s share of the New England emissions reductions caused by the 

NECEC Project, we first derived New England‐wide emissions reductions and then allocated to 

Maine based on the ratio of Maine load to total New England load. Compared to a case without 

the NECEC Project, New England‐wide CO2 emissions are reduced by approximately 3.1 million 

metric tons of carbon emissions annually. Since Maine represents just over 8.5% of New England 

load, the NECEC Project would lead to approximately 264,000 fewer metric tons of carbon 

emissions annually from electric load in Maine as compared to a status quo case. This is roughly 

a 10% reduction in carbon emissions related to Maine electric load. 
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V. ADDITIONAL PRICE BENEFITS FROM A REGIONAL CLEAN ENERGY HEDGE 

As the ISO‐NE market has become more reliant on natural gas as the primary marginal fuel, 

Maine customers have been impacted by volatile fuel prices in recent years. This impact has 

been felt both on a short‐term basis (daily or weekly price spikes typically experienced in winter 

months) and a medium‐term basis (months or years with higher prices).  There have been 

several state and regional efforts to increase supply of natural gas to the region, but many have 

so far been delayed.  The NECEC Project’s delivery of firm, unconstrainted, clean energy into 

New England reduces reliance on energy from natural gas generators, allowing greater market 

flexibility under high gas prices that can drastically impact energy market prices, such as have 

occurred in the recent past in New England.  While a firm price contract serves as a hedge for 

Massachusetts load, the NECEC Project will also serve as a hedge for the rest of New England 

load through the delivery of firm, all hours inframarginal clean energy. This delivery will help 

protect Maine customers from multiple high gas price scenarios, as described below. 

A. Sustained High Gas Price Scenario 
To calculate the potential for the NECEC Project to hedge against high gas prices, we first 

analyzed a scenario with systematic high natural gas prices persisting throughout the contract 

period. For this scenario, we utilized the highest gas price scenario included in U.S. EIA’s 2017 

AEO.20  The figure below compares the Reference and High prices for gas delivered to New 

England. 

20  The AEO’s highest gas price scenario is termed “Low Oil and Gas Resource and Technology”, and represents a future 
in which oil and gas supply is low, and technological advancement in recovery techniques is delayed, causing high 
prices. 
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Figure 5. Algonquin Citygates, Reference and High Gas Scenarios 

In a high gas future, the value of low‐cost firm energy increases.  We calculated the incremental 

LMP‐related savings to Maine ratepayers in this kind of future; the additional savings totaled  

$83 million (2023$ NPV) over the study period. These additional savings illustrate the benefit 

that Maine ratepayers receive even without being the purchaser of the clean energy low‐cost 

clean energy. 

Figure 6. Present Value of Cumulative Benefit to ME Ratepayers, Reference and High Gas 
Price Scenarios ($2023 Millions) 
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B. Temporary High Gas Price Scenario (i.e., Polar Vortex)  
The second scenario analyzed relates to recent winter price spikes experienced in the region. The 

ISO‐NE market has been subject to severe winter electricity price spikes in several recent years. 

In many cases these price spikes have been temporary and episodic, but have exposed Maine 

ratepayers to extreme volatility and high wholesale energy prices. 

This condition arises most frequently during cold winter periods when the natural gas pipeline 

capacity is being used by the natural gas Local Distribution Companies (LDCs) for space heating 

purposes, resulting in a lack of available supply for natural gas generators in the region. With 

insufficient supply, natural gas prices spike and less‐efficient and normally higher‐priced oil units 

are dispatched to meet demand. This ultimately results in an escalation in electricity market 

clearing prices. 

This market condition is distinct from the persistent high natural gas price scenario described in 

the context of firmness benefits in Section V.A. above.  Long‐term high natural gas prices are the 

result of broader market conditions impacting supply and demand.  These short‐term spikes, by 

contrast, are the result of acute system conditions, but can have severe customer impacts in only 

a small number of days or hours. 

We evaluated the benefits that the NECEC Project Bids would provide under these high winter 

price spike conditions. For the Reference Case analysis, the monthly natural gas price shape 

modeled reflects average conditions, with no extreme price conditions. For the analysis of the 

impact of NECEC Project Bids on winter electricity price spikes, we modeled the 2024‐2025 

winter period assuming that natural gas prices mimicked the daily price shape for the 2013‐2014 

winter period, when “polar vortex” conditions caused extreme natural gas and electricity prices 

in New England. 

The figure below compares the winter natural gas basis (difference between the Henry Hub and 

Algonquin Citygates prices) used in the Reference Case analysis with the daily basis used to 

replicate the conditions of the 2013‐2014 winter. No other changes were made to the model 

assumptions. 
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Figure 7. Natural Gas Price Basis from Henry Hub to Algonquin Citygates ($/MMBtu) 

We evaluated the NECEC Project under both conditions for the 2024‐2025 winter to assess the 

value of the project under these extreme conditions. The results show that in the high winter 

price spike scenario, the NECEC Project Bids produce LMP‐related savings to Maine ratepayers of 

$51 million (nominal) for the period from December through March, as compared to $9 million in 

the Reference Case for the same period. The figure below depicts the Maine LMPs for the 

modeled futures, each with and without the NECEC Project. 
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Figure 8. Maine Locational Marginal Prices under Base and High Basis Assumptions 
($/MWh) 

Because it is unlikely that the conditions of the winter of 2013‐14 will be precisely replicated, 

these results should be viewed as directional and indicative of the possible scale of savings. 

These indicative results demonstrate, however, the value of the NECEC Project Bids as a hedge 

against extreme gas price conditions. When gas prices spike and LMPs escalate, the NECEC 

Project’s value in reducing LMPs also increases. Spread across all load in Maine, these LMP 

reductions can generate large benefits over a short period of time. 

The beneficial impact on ratepayers of the hedge provided by the NECEC Project Bids could be 

very substantial for Maine load in the short run and, as noted above, reduce the long‐term costs 

for ratepayers by reducing the impact of price volatility. 

C. Hedging Value Against Thermal Generation Retirements 
The NECEC Project provides additional hedging value as a large source of clean, firm capacity that 

is not subject to volatile fuel prices, and therefore can mitigate the impact of potential future 

thermal generation retirements. 

Maine and New England customers are exposed to ongoing electricity supply cost risk due to the 

potential for conventional thermal and nuclear resources in the region to retire in coming years. 

The regional supply of dispatchable thermal resources predominantly consist of natural gas 

resources.  There are just a small number of coal units remaining online in New England and a 

larger number of oil‐fired generators, though many of these resources are older. 
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Several of the non‐gas generators are potentially at risk of retirement in the near future due to 

increasing operating and maintenance costs and a potential decline in energy and capacity 

revenues.  As these units retire, the further dependence of the ISO‐NE market on natural gas 

generators exposes Maine and New England customers to increased risk of the high gas price 

scenarios discussed above. 

The NECEC Project serves as a hedge against the market effects of these potential resource 

retirements by adding a large source of firm capacity while enhancing the fuel diversity of the 

ISO‐NE supply mix. 

Additionally, retirements put upward pressure on the ISO‐NE FCM. The addition of  MW of 

low‐cost firm power that, by the requirements of the Massachusetts RFP, must pass the 

necessary tests for deliverability into the capacity market will act a hedge against increases in 

capacity costs to ratepayers. 
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VI. IMPACT ON ANCILLARY SERVICES

One of the issues frequently discussed in relation to renewable energy is the impact on ancillary 

services. Intermittent resources can, depending on circumstances, place extra burden on a 

system’s ability to ramp up or down, leading to the need for more fast start resources to provide 

regulation and operating reserves. The NECEC Project avoids this potential issue by providing 

firm power to the grid based on an agreed upon schedule that will be part of the contracts with 

the Massachusetts electric Distribution Companies. Backed by Hydro‐Québec’s significant 

hydroelectric facilities, the resources available to provide the clean energy under the NECEC 

contract will be available in all hours.  

As ancillary services are centrally coordinated and procured by ISO‐NE, system‐wide costs for 

these services are allocated to the system on a load‐ratio share basis.  As a large source of firm 

energy with a predictable schedule, the NECEC Project will likely reduce the cost of providing 

ancillary services to the grid.  Maine ratepayers will therefore benefit proportionally from the 

reduction in ISO‐NE ancillary services costs.  

We have not quantified these benefits for this report, but have described the impacts below. 

A. Operating Reserves 
Units that provide operating reserves in New England are generally unavailable to provide 

energy, as they are required to bid at a level well above their cost, therefore ensuring they only 

dispatch rarely. This means that the operating reserve and energy markets compete for 

resources. Providing a large block of firm, low‐cost power will move higher‐cost units further up 

the supply stack, leading some to seek revenue by providing operating reserves instead of 

energy. The provision of firm energy will therefore exert downward pressure on the various 

operating reserve markets in New England by increasing supply. 

Highly reliable power such as is provided by the NECEC Project, will also assist ISO‐NE operations 

with non‐performance issues when the system is under stress. ISO‐NE has experienced high 

system stress instances in the past, where resources fail to respond to instructions due to various 

reasons such as gas limitations, weather induced derates, or other issues. By having roughly 

1,000 MW of highly reliable power, the impact of these non‐performing assets will be reduced 

because ISO‐NE may be able to rely on them less. 

B. Ramping 
In addition to pushing units up the supply stack and out of the energy market, the NECEC Project 

will also allow some units to operate at levels that will allow for more ramping capability in New 

England. This is a significant benefit, as more ramping capability in any given hour means that it 

is easier to absorb more intermittent resources. So not only will the NECEC Project provide a 

large block of firm clean energy, but it will assist the system in absorbing even more clean energy 

over time. 
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VII. OTHER BENEFITS

In addition to the benefits discussed in Sections III. through VI. above, we studied the following 

additional benefits and issues that the Commission may wish to consider as it evaluates the 

NECEC Project: 

 Regional and Maine reductions in electric sector natural gas consumption;

and,

 Energy congestion mitigation considerations.

A. Energy Sector Reductions in Consumption of Natural Gas  
In addition to the impacts on energy, capacity, and REC prices, plus the reductions in Maine and 

New England CO2 emissions, the NECEC Project Bids will help reduce the electric sector demand 

for natural gas. This reduction in natural gas demand will provide downward pressure on the 

spot market for natural gas.  Because New England marginal wholesale electric costs are based 

almost exclusively on natural gas, this will also provide an additional benefit in the form of 

further lowering LMPs. In addition, lower regional natural gas prices will benefit all natural gas 

consumers, including those that use natural gas for heating or other residential, commercial, or 

industrial purposes.  

While we do not attempt to quantify these additional benefits in this report, we did quantify the 

reduction in natural gas burn in Maine and in the region resulting from the addition of the NECEC 

Project. The NECEC Project induced an average annual reduction of 54.2 million MMBtu of 

natural gas burn in the ISO‐NE region, and an average of nearly 8 million MMBtu annually in 

Maine. 

Figure 9 provides the monthly natural gas burn in ISO‐NE in 2023 to illustrate the shape of the 

impact of the NECEC Project. 
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Figure 9. ISO-NE Natural Gas Consumption, 2023 (Million MMBtu) 

As can be seen in Figure 10 below, the impact, on a percentage basis, is greatest in the winter. 

This is beneficial, as the supply of natural gas to electric generators is tightest in the winter 

months, making a larger reduction in those months desirable. 

Figure 10. Monthly Natural Gas Consumption by ISO-NE Generators, Percent Reduction 
With NECEC Project, 2023 
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B. Energy Congestion 
We performed two analyses designed to review the impact of the NECEC Project on regional and 

Maine‐specific congestion. First, we reviewed the annual results for the 20‐year Reference Case 

at two key interfaces: 

 Surowiec South Interface; and

 Maine‐New Hampshire Interface.

The results of the long‐term analysis shows that the NECEC Project Bids do not create material 

congestion at Maine interfaces, with results showing: (1) uncongested deliveries on the Surowiec 

South interface more than 99.9% of all hours; and (2) uncongested deliveries on the Maine‐New 

Hampshire interface more than 99.2% of all hours. 

In addition to the zonal analysis, we reviewed the hourly data for key interfaces that could 

represent bottlenecks for new renewable energy deliveries from western Maine to southern 

New England. The interfaces reviewed in this detailed manner included: 

 Surowiec South Interface;

 Maine‐New Hampshire Interface;

 NNE‐Scobie+394 Interface; and

 New England North‐South Interface.

These interfaces were evaluated using a nodal representation of the New England grid, modeling 

an “all lines in” condition for one year (2025).  In all cases, following the construction of the 

NECEC Project, the key interfaces were unconstrained a minimum of 99% of the hours in the 

year.21 To provide a conservative estimate of potential congestion, the DC line was assumed to 

be running at its full 1,200 MW capability all hours of the year for this test. No congestion 

resulted at Surowiec South. Figure 11 through Figure 14Error! Reference source not found. 

below depict duration curves of the hourly flow over each of the four tested interfaces for 2025, 

with and without the NECEC Project in place. 

21   See Technical Appendix A, Section V for discussion of these calculations. 
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Figure 11. Surowiec South Interface Hourly Flow Duration Curve (2025) 

Figure 12. Maine-New Hampshire Interface Hourly Flow Duration Curve (2025) 
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Figure 13. NNE-Scobie+394 Interface Hourly Flow Duration Curve (2025) 

Figure 14. North-South Interface Hourly Flow Duration Curve (2025) 
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I. INTRODUCTION 

Daymark Energy Advisors performed energy market analysis in support of the New England 

Clean Energy Connect (NECEC) Project Bids.  The analysis utilizes production cost modeling to 

examine the benefits of the proposed transmission upgrades and incremental hydroelectric and 

wind generation capacity. 

The two NECEC Project Bids (collectively referred to as the Bids, individually as Bid 1 and Bid 2) 

are being offered as separate and exclusive offers of Clean Energy Generation, each to be 

delivered via the NECEC Transmission Project. Each Bid includes a combination of Clean Energy 

Generation and the NECEC Transmission Project.  

In Bid 1, Hydro Renewable Energy LLC (HRE)1 is sponsoring firm service hydroelectric generation. 

Bid 1 includes   megawatts (MW) of hydroelectric energy, offered at a   capacity factor, 

providing approximately 8,600 gigawatt hours (GWh) of firm service clean energy being delivered 

to the Commonwealth’s ratepayers at a fixed price for energy and transmission.  

In Bid 2, HRE is joined by a joint venture of Gaz Metro Limited Partnership and Boralex Inc. 

(collectively, the “NECEC Wind Developer”) to offer a combined bid of wind energy and 

renewable energy credits (RECs) and firm service hydroelectric generation. Bid 2 includes   

MW of wind energy backed by firm service hydroelectricity, collectively offered at a   capacity 

factor by the NECEC Wind Developer and   MW of hydroelectric energy, offered at a   

capacity factor by HRE. The combination of these two elements of Bid 2 provide approximately 

8,600 GWh of firm clean energy plus the delivery of approximately  million Massachusetts 

Class 1 renewable energy credits (RECs). 

Central Maine Power (CMP or the Transmission Sponsor) joins each bid offering the NECEC 

Transmission Project to deliver the Clean Energy Generation2. The NECEC Transmission Project 

provides for the reliable delivery of up to 1,200 MW of Clean Energy per hour into the New 

England grid. The NECEC Project Proponents include the costs for the   MW of transmission 

capacity from the NECEC Transmission Project needed to deliver the Clean Energy Generation 

proposed in Bids 1 and 2.  HRE has agreed to be financially responsible for the remaining   

MW of transmission capacity on the line. 

Daymark’s NECEC Project Benefits report (the “Daymark Report”) provides a discussion of the 

results of our analysis.  This appendix to the Daymark Report provides additional detail on the 

evaluation and describes the energy market modeling methodology and analysis which informed 

our conclusions. The analysis described in this appendix yielded the following results and 

conclusions in the Daymark Report:  

1   HRE is an affiliate of Hydro Québec. 
2   CMP proposes to develop, construct and own the NECEC transmission facilities on the U.S. side of the border. The 

transmission facilities located on the Canadian side of the border will be developed, constructed and owned by 
Hydro Québec TransEnergie, Inc. (HQT), an affiliate of Hydro Québec and HRE, in accordance with HQT’s Open Access 
Transmission Tariff. 
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 Direct Contract Benefits – RFP Section 2.3.1.1

 Other Costs and Benefits to Retail Customers

o LMP impact – RFP Section 2.3.1.2(i)

o Production cost impact – RFP Section 2.3.1.2(i)

o GWSA impacts – RFP Section 2.3.1.2(iii)

o Resource firmness benefits – RFP Section 2.3.1.2(iv)

 Qualitative Benefits of Reliability – RFP Section 2.3.2(iv)

o Contribution to reducing winter electricity price spikes

 Other Benefits and Considerations

o LMP reductions in other states in region

o Reduced natural gas consumption

This appendix describes the energy market analytical methodology and provides details on key 

assumptions. 
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II. ANALYTICAL FRAMEWORK

Daymark was retained, in part, to conduct an evaluation of the NECEC Project Bids using the 

quantitative and qualitative criteria and methodologies specified in the RFP, and using methods 

and assumptions that are representative of those that are likely to be used by the Soliciting 

Parties in evaluation of the proposals. To evaluate the impacts on the New England energy 

markets and fully account for the combined benefits of the NECEC Transmission Project and a 

combination of incremental clean energy projects proposed in conjunction with the NECEC 

Transmission Project, we performed production cost modeling using our in‐house zonal energy 

model, the Daymark Energy Advisors Northeast Market Model (NMM).  We have also conducted 

nodal modeling to assess the deliverability of the Bids. 

To evaluate the benefits of the NECEC Bids, we analyzed multiple scenarios, each featuring a 

“Without NECEC Case” and “With NECEC Case”.  Each Without NECEC Case includes a set of our 

“status quo” assumptions (described below).  Each With NECEC Case makes two changes to the 

associated Without NECEC Case.  First, the Surowiec South interface limit is increased to 2,600 

MW, attributable to the upgrades from the NECEC Transmission Project.  Second, each With 

NECEC Case includes delivery of incremental clean energy generation via the NECEC Transmission 

Project, delivered into the Central Maine Zone.  

By comparing the results of each pair of runs – LMPs, production cost, emissions, fuel burn, etc. – 

we calculate the economic benefits of the NECEC Bids. 

The following sections describe the NMM and provide details on our key modeling assumptions. 

A. NMM Overview 
The Daymark Energy Advisors NMM uses an hourly chronologic electric energy market 

simulation model on the AURORAxmp® software platform (“AURORA”).  The model provides a 

zonal representation of the electrical system of New England, New York and the neighboring 

regions.   

The underlying technology, AURORA, is a well‐established, industry‐standard simulation model 

that uses and captures the effects of multi‐area, transmission‐constrained dispatch logic to 

simulate real market conditions. AURORA captures the dynamics and economics of electricity 

markets. 

AURORA realistically approximates the formation of hourly energy market clearing prices on a 

zonal basis using all key market drivers, including fuel and emissions prices, loads, demand‐side 

management (DSM), generation unit operating characteristics, unit additions and retirements, 

and transmission congestion and losses.  

The NMM utilizes a comprehensive database representing the entire Eastern Interconnect (the 

North American interconnected power system east of the Rocky Mountains), including 

representations of power generation units, zonal electrical demand and transmission 
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configurations.  Daymark constructed this database from a number of established sources of 

information, including: 

1. A comprehensive database issued by EPIS, Inc., the developer of AURORA.

2. The U.S. Department of Energy’s Energy Information Administration (EIA).

3. The Independent System Operator of New England (ISO‐NE).

4. The New York Independent System Operator (NYISO).

5. The New York Mercantile Exchange (NYMEX).

Daymark supplements the EPIS database with custom updates and revisions of key inputs for the 

New England and New York markets, as well as more limited updates to neighboring control 

areas.  

Exhibit NECEC-5
Docket No. 2017-00232

Page 39 of 98



SEPTEMBER 27, 2017

{W6353775.1} Appendix A: Energy Market Modeling Details and Methodology  7

III. SYSTEM TOPOLOGY

The NMM is a zonal model, where each defined zone represents a “bubble” of load and 

generation.  Transmission is represented as single composite links between zones with 

constraints on certain combinations of links to represent interfaces. Key attributes that can be 

defined for each individual link are wheeling costs, transfer losses and transfer capability. The 

topology of ISO‐NE and contiguous areas used to model the NECEC Project is shown in Figure 

III‐1 below.   

The zones modeled in Maine include:  

 Southern Maine (SME):  Generation and load between New Hampshire and the

Surowiec South interface.

 Central Maine (CME): Generation and load bounded by the Surowiec South

interface to the south and Orrington South to the northeast. The NECEC Clean

Energy is delivered to this zone.

 Bangor Hydro Electric (BHE): All ISO‐NE generation and load north and east of the

Orrington South interface.  This zone is also interconnected to the New Brunswick

zone.

 Northern Maine Independent System Administrator (NMISA): Primarily the Emera

territory known as the Maine Public District, this zone includes all Maine load not

interconnected with ISO‐NE.  This zone is only connected to the New Brunswick

zone.

The zonal topology remains the same in both the Without NECEC and With NECEC model runs.  

As noted above, the only change in the With NECEC cases is an increase in the Surowiec South 

transfer limit due to the upgrades associated with the NECEC Transmission Project. 
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Figure III-1.  NMM Model Topology: ISO-NE and regional interconnections 

Exhibit NECEC-5
Docket No. 2017-00232

Page 41 of 98



SEPTEMBER 27, 2017

{W6353775.1} Appendix A: Energy Market Modeling Details and Methodology  9

IV. KEY INPUTS

As discussed in the Daymark Report, Section II.C., the goal of Daymark’s analysis is to conduct an 

evaluation of the NECEC Project using the quantitative and qualitative criteria and 

methodologies specified in the RFP, using methods and assumptions that are representative of 

those that are likely to be used by the Soliciting Parties in evaluation of the proposals. 

This section provides details on the key modeling inputs and assumptions used in the NMM 

energy market analysis. 

A. Load 
Section 2.3.1.2 of the RFP notes that “[t]he reference case system topology will be based on the 

2016 ISO New England Capacity, Energy, Load and Transmission (CELT) report.” 

Therefore, the load forecast used in the NMM for New England is based on the 2016 CELT report.  

Since the zones modeled in the NMM align with the RSP zones, we used the forecast values 

directly from the CELT report. 

For the forecast years through 2025, the 2016 CELT report provided gross peak and energy load 

and peak and energy load net of energy efficiency (EE).3  ISO‐NE’s EE forecast in the CELT report 

includes estimates based both on the resources cleared in the ISO‐NE FCM and the load 

reduction projected due to state‐sponsored EE programs.  For extrapolation in modeled years 

after 2025, gross load is assumed to grow at the compound annual growth rate from 2020‐2025.  

EE reductions are extrapolated such that EE’s percent of gross load, both peak and energy, in 

2025 remains constant through the rest of the study period.  These extrapolations are done 

separately for each zone in the system. 

Figure IV‐1 below shows the 2016 CELT forecasts of gross and net coincident peak load and 

Figure IV‐2 shows the gross and net energy demand for the New England Control Area.  

3   ISO‐NE refers to EE as “passive demand resources” (PDR). 
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Figure IV-1:  New England Coincident Peak Load, Gross and Net of Energy Efficiency 

Figure IV-2:  New England Energy Load, Gross and Net of Energy Efficiency 
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Dispatchable Demand Response (DR) units are added to New England in the NMM based upon 

the level of DR that has cleared in the ISO‐NE Forward Capacity Market (FCM).  In the market’s 

Forward Capacity Auction (FCA) 7, the level of DR dropped precipitously from the level that had 

been clearing previously, and continued to decline in FCA 9 and FCA 10.  Total cleared DR has 

declined from approximately 1,000 MW in FCA 8 to only 378 MW in FCA 10. DR capacity (in MW) 

for years beyond the last FCA period is assumed to remain constant at the level of the last FCA. 

Therefore, for the NECEC modeling, the assumption is that this lower level of 378 MW of DR 

persists through the end of the study period. These units are modeled as “load control” units in 

the NMM, and therefore when dispatched they act to reduce load instead of providing 

generation.  

B. Fuel Prices 
Fuel prices are key assumptions for the NMM, and are subject to a large amount of uncertainty. 

As a key component of dispatch cost, fuel prices are an important to price formation and 

regional market dynamics.  In the NMM production cost model, each generator is assigned a fuel 

price based on the type of fuel, unit type, and plant location.   

The following sections describe how fuel price assumptions are developed. 

Natural Gas Index Prices 
The ISO‐NE market is currently dominated by natural gas generation and will likely remain so 

throughout the study period.  Therefore, the natural gas price assumptions are a critical driver to 

our modeling and results.   

For this analysis, Daymark utilized the U.S. EIA’s 2017 Annual Energy Outlook (AEO) Reference 

Case assumptions of natural gas price indices.  The AEO is a publicly available long‐term forecast 

that is commonly used in the energy industry. 

Daymark used the AEO forecast for the Henry Hub Index, as well as region‐specific indices for 

New England, New York, and the PJM RTO (Figure IV‐3 below). 
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Figure IV-3.  Natural Gas Price Assumptions ($/MMBtu, nominal) 

In addition to the AEO Reference Case, Daymark also used AEO’s high gas forecast4 for the 

analysis of the value of firmness (see Section IV.D. of the Daymark Report).  Figure IV‐4 below 

depicts the price assumptions for the four indexes. 

4   The highest natural gas scenario in the 2017 AEO is the “Low Oil and Gas Resource and Technology”.  This scenario 
represents a future in which there are low physical reserves available for recovery, and the speed of technological 
advancement in recovery techniques is slow, resulting in low supply and high prices. 
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Figure IV-4.  High Natural Gas Price Assumptions ($/MMBtu, nominal) 

Figure IV‐5 below compares the Reference Case assumption with the High Case natural gas price 

assumption. 

Figure IV-5. Comparison of Reference and High Natural Gas Cases 
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The index prices represent one component of the actual gas price used by the production 
cost model in each hour to determine economic dispatch of resources.  For example, the 
price of natural gas for each New England generator is constructed according to the 
following basic formula for year y, month m: 

DPy,m = (IPy * MSm) + Rm + p 

Where: 

DP   =   Delivered price to generator 

IP   =   Index price, annual average 

MS   =   Monthly shape factor for index price 

R   =  Regional adder, if any 

p   =   Peaking unit adder 

The index price is sourced from the AEO as described.  The derivation of each of the remaining 

components of the equation above is explained in the sections below. 

Monthly Shape Factor for Index Prices 
Annual average natural gas prices are shaped monthly to reflect seasonal trends and variation in 

The monthly shape vector for the index prices is based on analysis of historical trends.  These 

values are applied to the annual index prices to yield monthly values.  Figure IV‐6 below displays 

the monthly shapes for the four primary indexes used in this analysis. 

Figure IV-6.  Natural Gas Index Monthly Shapes 
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Regional Adder 
The Algonquin Citygates price provides a reasonable proxy for delivered natural gas prices for 

generators in southern New England. However, natural gas‐fired generators in northern New 

England (Maine, New Hampshire, and Vermont) face additional expense due to the additional 

distance from gas supplies to the southwest. The NMM forecast of this additional basis is 

$0.59/MMBtu on an annual average basis, with seasonal range of $0.35 ‐ $0.88/MMBtu (see 

Figure IV‐7). The forecast is based on backhaul usage rates on the Maritimes and Northeast 

Pipeline and Portland Natural Gas Transmission System short term reservation rates. 

Figure IV-7. Northern New England Basis Differential to Rest of New England 
(Algonquin Citygates) 

Peaking Unit Adder 
Some units are assumed to pay for fuel at prices above the monthly average price for delivered 

natural gas because they tend to only be dispatched on peak days when the daily gas price is 

likely higher. Our assumptions are summarized in the table below.  
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Natural Gas Delivery Class 
Fuel Adder 

(2017$/MMBtu) 
Resources in Class 

Peaking  $0.89  New Haven Harbor Units 2‐4 (151MW); Androscoggin 

Energy Center CT03 (51MW); Swanton Peaking 

Generation Project #10 (40MW); Algonquin Windsor 

Locks (38MW); Lowell Cogeneration #GEN1‐2 

(32MW); Capital District Energy Center STG (29MW); 

Waters River #1 (20MW); Pawtucket Power #1 

(20MW); 15 smaller units totaling 33MW. 

Super Peaking  $1.74  Devon 11‐14 (161MW); Cleary Flood #9a (106MW).  

Standard (Non‐Peaking)  $0.00  All Remaining units. 

Table IV-1. NMM Peaking Unit Fuel Price Adder Assumptions 

C. Emission Prices 
The NMM incorporates emission prices into the production cost and commitment/dispatch of 

units in the model.  We incorporate prices for CO2, NOx, and SO2 into the NMM.   

All New England states currently participate in Regional Greenhouse Gas Initiative (RGGI) 

program, a cap‐and‐trade program aimed at reducing CO2 emissions from the power sector.  

Pricing carbon emissions affects New England electric energy prices by increasing the variable 

costs of fossil fuel‐fired generators that are almost always on the margin.  RGGI allowance prices 

have been minimal since the program began in 2009 because actual CO2 emission levels have 

fallen well below the initial program caps.  On February 7, 2013, the RGGI states announced their 

commitment to an Updated Model Rule that tightened caps significantly in 2014.   

Daymark assumes that the New England states will continue to be subject to CO2 emission prices 

through the study period, either through the RGGI program or a national CO2 emissions program.  

Consistent with industry estimates, we assume a price for carbon emissions of $15/ton in 2022, 

escalating to $30/ton at the end of the study period in 2042 (values in 2016$).5 

NOx and SO2 emission prices are a relatively minor component of LMPs in New England because 

of the low emission rates of marginal generators (mostly gas units). We have assumed that NOx 

and SO2 emission prices decline to $0 by 2020, the start of the study period. 

5   Source: Synapse Energy Economics, Inc. Spring 2016 National Carbon Dioxide Price Forecast. March 16, 2016.  
Available at: http://www.synapse‐energy.com/sites/default/files/2016‐Synapse‐CO2‐Price‐Forecast‐66‐008.pdf  
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D. Retirements and Thermal Capacity Additions 
Daymark’s modeling analysis relies on assumptions of generator retirements and additions.  

These resource changes impact the efficiency of marginal units and can impact pricing, 

emissions, and net imports to the region, among other factors. 

Our assumptions on retirements are based on known and forecasted retirements the ISO‐NE 

market. The primary source of the known resource designations is the results of the ISO‐NE 

Forward Capacity Auctions (FCA), the most recent of which (FCA11) determined capacity 

obligations for the 2020‐2021 commitment period. In addition to these resources, further 

retirements and resource additions are based on results of analysis conducted with Daymark’s 

ISO‐NE FCM model.  

Daymark’s ISO‐NE FCM model forecasts the economics of existing generators in New England, 

incorporating revenues from energy and capacity sales, and netting out resource costs including 

fuel, operation and maintenance (O&M), emission allowance costs, etc.  The model determines 

relative economics of over 12,000 MW of generation in ISO‐NE to determine the timing of 

resource retirements and construction of new plants.   

Appendix C provides a full description of the FCM model methodology. 

Figure IV‐8 details the cumulative capacity additions and resource retirements assumed in the 

NMM. 

Figure IV-8. Cumulative Capacity Additions and Retirements 
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E. Renewable Additions 
As noted above, our assumptions on renewable resources follow a “status quo” approach.  

Renewable projects modeled include: 

 Existing and operational projects.

 Projects currently under construction.

 Projects with contracts resulting from the 2015‐16 Clean Energy RFP issued by

Massachusetts, Connecticut, and Rhode Island.

 New offshore wind assumed to be contracted as a results of Massachusetts Section

83C procurements.

With the exception of the offshore wind, we assume that all projects that fall under the 

preceding categories will be online at the start of the study period.  Offshore wind is assumed to 

be added in 400 MW tranches every two years beginning in 2024.  We also assume that all 

existing renewable projects will remain online through the end of the study period. 

Distributed Solar Assumptions 
The NMM includes a forecast of distributed, behind‐the‐meter solar. Our forecast is based on the 

ISO‐NE distributed solar forecast, conducted as part of the annual load forecast and CELT report 

process.   

The figure below summarizes our assumptions of distributed solar buildout by state. 

Figure IV-9. Distributed Solar Buildout (Cumulative MW) 
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I. INTRODUCTION 

Daymark Energy Advisors (Daymark) performed extensive benefits analysis in support of the New 

England Clean Energy Connect (NECEC) Project Bids.  One component of our analysis is the mark‐

to‐market analysis of the value of the renewable energy credits (RECs), as described in Section 

2.3.1.1 of the RFP. Daymark’s NECEC Project Benefits report (the “Daymark Report”) provides a 

discussion of the results of our analysis. This appendix provides the details and analytical 

methodology supporting our analysis. 

The two NECEC Project Bids (collectively “Bids”, individually Bid 1 and Bid 2) are being offered as 

separate and exclusive offers of Clean Energy Generation, each to be delivered via the NECEC 

Transmission Project. Each Bid includes a combination of Clean Energy Generation and the 

NECEC Transmission Project.  Bid 1 includes   megawatts (MW) of hydroelectric energy, 

offered at a  capacity factor, providing approximately 8,600 gigawatt hours (GWh) of energy.  

Bid 2 provides the same total quantity of clean energy, but instead of all hydro generation, it 

includes the output of  MW of new wind capacity, firmed up by the hydro to provide the 

same energy shape.  The energy provided by the wind energy will generate approximately  

million RECs that will be sold to the Distribution Companies at a fixed price. 

Section II of this appendix provides an assessment and forecast of REC demand in New England.  

Section III provides Daymark’s evaluation of existing and potential future REC supply in the 

region.  Finally, Section IV of this appendix provides a review of historical pricing and describes 

Daymark’s methodology for developing a REC price forecast. 
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II. NEW ENGLAND RENEWABLE ENERGY DEMAND FOR CLASS I RESOURCES

This section summarizes Daymark’s forecast of demand for Premium Class I RECs in the New 

England region.    

As used in this report, “Premium Class I RECs” refers to RECs eligible for compliance with 

Massachusetts (MA) Class I, Connecticut (CT) Class I, Rhode Island (RI) New, and New Hampshire 

(NH) Class I and II.1 There are different eligibility requirements across each class and each state.  

Though some significant eligibility differences exist (particularly CT Class I), the markets 

sufficiently overlap to be thought of generally as a single market. While Maine and Vermont also 

have mandatory RPS standards, prices in these states are generally lower.  Maine has made 

allowances for some existing biomass to qualify for Class I that does not qualify elsewhere, 

resulting in a significantly lower REC price than the other New England Class I markets. 

Vermont’s new RPS is less stringent in its requirements than the other states as it has a low 

Alternative Compliance Payment (ACP) and allows large hydropower to fulfill requirements. 

These premium REC classes generally contain more restrictions for eligibility and should carry 

higher prices due to the smaller pool of resource types that are eligible.2 At the current time (and 

over the foreseeable future), Premium Class I RECs are the highest priced RECs in New England, 

but supply/demand dynamics for each of the REC classes ultimately determines prices.  Not all 

classes permit participation by imported power as some classes require in‐state locations (e.g., 

CT Class III) and have older vintage requirements (e.g., MA Class II) that reduce the applicability 

of the class to potential imports. Table II‐1 summarizes the relevant definitions of the eligible 

resources for the premium classes, which are most relevant to import of certificates from 

outside of New England. 

1   Maine Class I was previously considered as a “premium” market but recent loosening of eligibility requirements has 
reduced the value of these RECs. 

2   Another factor is that the Alternative Compliance Payment, which is effectively a statutory or regulatory ceiling on 
prices for RECs, is generally set higher for Class I compared to other RPS classes. 
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RPS Class  Definition 

CT Class 1
3
  Includes “energy derived from solar power, wind power, a fuel cell, methane gas from 

landfills, ocean thermal power, wave or tidal power, low emission advanced renewable 

energy conversion technologies, small (<5MW) run‐of‐the‐river hydropower facility 

provided such facility has a generating capacity of not more than five megawatts, does 

not cause an appreciable change in the river flow, and began operation after July 1, 

2003, or a sustainable biomass facility with an average emission rate of equal to or less 

than .075 pounds of nitrogen oxides per million BTU of heat input for the previous 

calendar quarter” 

MA Class 1  New Renewable Generation Units are facilities that began commercial operation after 

1997 and generate electricity using any of the following technologies: Solar 

photovoltaic, Solar thermal electric, Wind energy, Small hydropower, Landfill methane 

and anaerobic digester gas, Marine or hydrokinetic energy, Geothermal energy, Eligible 

biomass fuel 

NH Class 1  Class I resources include generation facilities that began operation after January 1, 2006 

and produce electricity from: wind energy; geothermal energy; hydrogen derived from 

biomass fuel or methane gas; ocean thermal, wave, current, or tidal energy; methane 

gas; or biomass Displacement of electricity by end‐use customers from solar hot water 

heating systems, incremental new production from Class III and IV sources, and existing 

hydropower and biomass facilities that began operation as a new facility through 

capital investment also qualify as class I sources. 

NH Class 2  Includes production of electricity from solar technologies, provided the source began 

operation after January 1, 2006. 

RI New  Eligible renewable resources initially placed into commercial operation after 

December 31, 1997 that use direct solar radiation, wind, movement or the latent heat 

of the ocean, or the earth's heat; hydroelectric facilities up to 30 megawatts (MW) in 

capacity, Biomass facilities using eligible biomass fuels and maintaining compliance with 

current air permits (eligible biomass fuels may be co‐fired with fossil fuels, provided 

that only the renewable‐energy portion of production from multi‐fuel facilities will be 

considered eligible), Fuel cells using renewable resources 

Table II-1. Premium RPS Classes in New England (Definition Excerpts) 

Compliance entities must purchase class‐eligible RECs equivalent to a certain percentage of 

obligated load by a certain date each year.  All four states allow some form of REC “banking”, 

enabling compliance entities to apply a limited number of surplus RECs from one compliance 

year toward future obligations. The table below summarizes the minimum percentage 

requirements by class and by year for the 2020‐2035 time period and beyond. 

3   CT Class 1 now has some allowance for large hydro to offset RPS requirements under certain conditions. 
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Year  CT Class 1  MA Class 1  NH Class 1  NH Class 2  RI New 

2020  20.0%  15.0%  10.5%  0.3%  14.0% 

2021  20.0%  16.0%  11.4%  0.3%  15.5% 

2022  20.0%  17.0%  12.3%  0.3%  17.0% 

2023  20.0%  18.0%  13.2%  0.3%  18.5% 

2024  20.0%  19.0%  14.1%  0.3%  20.0% 

2025  20.0%  20.0%  15.0%  0.3%  21.5% 

2026  20.0%  21.0%  15.0%  0.3%  23.0% 

2027  20.0%  22.0%  15.0%  0.3%  24.5% 

2028  20.0%  23.0%  15.0%  0.3%  26.0% 

2029  20.0%  24.0%  15.0%  0.3%  27.5% 

2030  20.0%  25.0%  15.0%  0.3%  29.0% 

2031  20.0%  26.0%  15.0%  0.3%  30.5% 

2032  20.0%  27.0%  15.0%  0.3%  32.0% 

2033  20.0%  28.0%  15.0%  0.3%  33.5% 

2034  20.0%  29.0%  15.0%  0.3%  35.0% 

2035  20.0%  30.0%+4 15.0%  0.3%  36.5% 

Table II-2. Premium RPS Class Minimum Percentage Requirements, 2020-2035+ 

RPS policies in most states escalate annual until a certain target percentage is reached, with 

percentage requirements remaining static thereafter.  By contrast, the Massachusetts RPS policy 

requires 15% renewable supply by 2020, and an additional 1% each following year, with no 

statutory end to the escalation. Figure II‐1 shows the demand levels for the 2020‐2035 period.  

Region‐wide demand is expected to increase from 16 million RECs to almost 27 million Premium 

Class I RECs in 2035. 

4   After 2020, an additional 1% per year with no stated expiration date.  Percentages include in‐state solar carve‐out. 
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Figure II-1. Forecasted Premium Class I REC demand, 2020-2035 
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III. NEW ENGLAND REC SUPPLY

This section describes the existing and committed Premium Class I REC supply, the need for new 

supply to meet demand, and the potential impact of the NECEC project on that need. 

A. Existing and Committed Premium Class I REC Supply 
The New England Premium Class I REC supply includes RECs generated in New England and those 

generated in neighboring states or provinces that are delivered into the ISO‐NE Control Area.  

Currently there are over 9 million Premium Class I RECs produced in New England annually and 

more than 2 million Premium Class I RECs imported from neighboring regions, which is 

approximately equal to the region’s demand.  Our baseline assumption is that solar installations 

in New England will continue over the study period at the rate predicted by ISO New England’s 

2016 solar forecast.  We have also assumed that New York and Canadian renewable resources 

currently under contract to New England buyers will continue to provide Premium Class I RECs 

through the study period.  Finally, we have also assumed that resources procured during the 

2015‐16 Three State Clean Energy RFP will be constructed and have included those resources in 

the baseline. 

Figure III‐1 below shows the gap between the baseline level of class I REC supply and demand in 

the region between 2020 and 2035.  This shows a deficit of about 2,000 GWh of renewable 

energy in 2020 growing to about 9,000 GWh of renewable energy in 2035. 

Figure III-1: Baseline REC Supply and Demand, 2020-2035 
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B. Potential Future Sources of Premium REC Supply 
Beyond the baseline of projects currently online in New England and neighboring regions and 

forecasted solar, there are several categories of projects which could meet future growth in 

demand for Premium Class I RECs.  These include: 

 Additional imports from New York due to expiring NY REC contracts;

 Offshore wind projects procured by Massachusetts under Section 83C of the 2016

Energy Diversity Act; and

 Class I renewable energy procured by Massachusetts under Section 83D of the 2016

Energy Diversity Act.

We assessed the potential for RECs from each of the above categories individually and in 

combination.  This analysis is described more fully below.   

New York Imports 
As part of the compliance with the New York RPS, the New York State Research and 

Development Authority (NYSERDA) conducted nine solicitations for renewable energy between 

2005 and 2016.  Each solicitation resulted in NYSERDA signing 10‐year REC contracts with 

projects that will likely be in operation well beyond the contract period.  As these contracts 

expire between 2016 and 2026, a significant potential new source of Premium Class I RECs for 

export from New York to New England may become available.  The majority of the projects 

procured under the NYSERDA process would qualify for Premium Class I RECs in New England if 

they are successfully delivered to ISO New England and these would not meet the eligibility 

requirements for Tier 1 of New York’s newly adopted Clean Energy Standard if they were online 

before January 1, 2015.5  This means that there is a group of New York projects that could sell 

RECs to the New England market as their contracts with NYSERDA expire.   

There is significant uncertainty regarding the likelihood of these Premium Class I RECs from New 

York resources entering the New England market.  There is currently no path for these resources 

to continue to sell RECs to entities complying with the New York RPS, and some resources have 

already started selling RECs into New England.  However, New York’s aforementioned Clean 

Energy Standard has and aggressive target of a supply portfolio consisting of 50% renewable 

energy by 2030.  It is possible that rules or regulations may be adopted to allow these older 

renewable projects to contribute to these goals, in which case they would not be able to sell 

Premium Class I RECs into New England. 

Massachusetts 83C Offshore Wind 
Section 83C of the Energy Diversity Act requires the distribution utilities in Massachusetts solicit 

proposals for 1,600 MW of offshore wind energy between 2017 and 2027.  The first RFP was 

5   New York State Clean Energy Standard RES Tier 1 Certification:  Application Instructions and Eligibility Guidelines, 
page 9.  https://www.nyserda.ny.gov/All‐Programs/Programs/Clean‐Energy‐Standard/Renewable‐Generators‐and‐
Developers/RES‐Tier‐One‐Eligibility 
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issued on June 29, 20176 and states that the distribution utilities are looking to procure 400 MW 

of offshore wind energy, but would procure up to 800 MW if a larger project is likely to produce 

significantly greater benefits to ratepayers than a 400 MW project.  For the purposes of future 

REC supply, we have assumed that 400 MW tranches of offshore wind will come online in 2024, 

2026, 2028 and 2030.   

Massachusetts 83D Clean Energy 
The Section 83D RFP seeks bids for supplies of incremental Clean Energy, including resource 

eligible for Class I RECs.  NECEC Bid 2 has the potential to contribute  million RECs to the 

regional market supply from the  MW of incremental wind capacity.   

C. Summary of Premium Class I REC Supply and Demand 
For this analysis, Daymark has assumed New England Premium Class I REC demand is met by a 

supply portfolio consisting of the baseline resources, new offshore wind under Section 83C, and 

New York resources described above.  These resources are sufficient to meet regional RPS 

requirements in nearly all years, with a small shortage in the early years.  The addition of the 

NECEC RECs reduces the need for NY RECs to comply with the RPS requirements.  In this 

approach, the NECEC RECs represent the last Premium Class I RECs needed for the region to 

comply with RPS requirements.  This approach is similar to the evaluation method used for the 

Three State Clean Energy RFP. 

Figure III‐2 below shows the New England Premium Class I REC supply and demand balance 

assumed for this analysis, including the 1.1 million Premium Class I RECs offered in NECEC Bid 2. 

6   https://macleanenergy.com/2017/06/29/section‐83c‐rfp‐for‐long‐term‐contracts‐for‐offshore‐wind‐energy‐projects‐
issued/  
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Figure III-2. New England Premium Class I REC Supply and Demand, with NECEC RECs 
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IV. REC PRICES

This section provides detail on market pricing for Premium Class I RECs and describes Daymark’s 

methodology for determining prices used in the REC mark‐to‐market analysis in the Daymark 

Report.   

The Premium Class I REC market is a bilateral market with trades generally occurring between 

two parties facilitated by a broker.  Transactions on the bilateral market can be a onetime deal or 

longer term deals for RECs from a Class I facility.  Pricing for these transactions is influenced by 

traditional market economics (supply and demand), as well as policy provisions, including the 

statutory ACP price. 

A. Alternative Compliance Payments 
ACPs provide a way for compliance entities to meet their requirement levels without the 

purchase of RECs and were instituted to provide a cap on the cost exposure of load‐serving 

entities (LSEs) during shortage conditions.  Use of ACP increases as conditions approach or are at 

shortage conditions.  In most states, ACPs are set at a rate that increases with inflation; 

Connecticut is the exception, where the ACP is static at $55/MWh.  Table IV‐1shows ACP levels 

for 2017. 

Premium RPS Class  2017 

CT Class I  $55.00 

MA Class I  $67.70 

NH Class I  $56.02 

NH Class II  $56.02 

RI New  $67.71 

Table IV-1. Premium RPS Class ACP rates ($/MWh) 
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B. Historical New England Short‐Term Bilateral Market REC Prices 
Historically the short term bilateral market REC prices in New England have hovered just below 

ACP in times of shortage and have dropped considerably below ACP in times of surplus.  This is 

apparent in the graph of Massachusetts, Connecticut and Rhode Island Premium Class I REC 

prices included as Figure IV‐1, below.  REC prices were close to ACP in early 2008 and between 

2011 and 2014 when there were shortages of RECs, and the price dropped as low as $12 per 

MWh between 2009 and 2010 when there was a surplus.  Since the beginning of 2014, prices 

have trended lower, and currently the New England REC prices are between $20‐$30/MWh.   

Figure IV-1: Historic Premium Class I REC Prices 2008-Present 
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C. Projected REC Prices During Study Period 
The historical view of REC pricing in New England shows significant volatility over time.  This 

volatility was generally caused by alternating periods of REC shortage and surplus.  As the market 

matures, prices will tend towards a cost‐based equilibrium price.  In this future state, the REC 

market prices will reflect the revenue needed for a renewable project to be financially viable.  

Essentially, this will be the cost of the construction and ongoing operation of the project, net of 

the revenue the project will receive in the energy market.   

Daymark developed a forecast of future REC market prices using this approach.7  For the cost of 

the project, we used an estimate of levelized cost of energy (LCOE) for a new wind project 

published by the U.S. National Renewable Energy Lab (NREL).8  This LCOE value is $73.20/MWh 

(2015$), assuming a cost premium for project in the northeast. 

Using the results of Daymark’s production cost modeling, we forecasted the energy revenue a 

wind project would receive.  The difference between the LCOE and the energy revenue yield the 

forecasted cost‐based REC price. The long‐term decline in REC prices reflects the overall increase 

in energy revenue over time. 

The resulting values are used in the REC mark‐to‐market analysis that is a component of the 

Direct Contract Benefits determination in Section V. of the Daymark Report. 

Figure IV-2. New England Premium REC price forecast 

7   This approach is designed to mimic the approach used in the evaluation of the Three State Clean Energy RFP. 
8   NREL. 2015 Cost of Wind Energy Review.  May 2017. http://www.nrel.gov/docs/fy17osti/66861.pdf  
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I. INTRODUCTION 

Daymark Energy Advisors performed comprehensive analysis of the benefits and potential 

impacts of the New England Clean Energy Connect Project Bids (NECEC Bids) on ISO‐NE 

wholesale markets, including an evaluation of the potential impact of the NECEC Bids on the ISO‐

NE capacity market. Daymark’s NECEC Project Benefits report (the “Daymark Report”) provides a 

high‐level discussion of the results of our analysis, and this appendix provides additional detail 

supporting the analysis.1   

Section II of this appendix provides additional details on the relevant ISO‐NE Forward Capacity 

Market (FCM) rules and procedures that pertain to the opportunities for the NECEC Project to 

participate in the market.   

Section III of this appendix describes the modeling methodology used to prepare the capacity 

market analysis in the Daymark Report. Daymark has developed a proprietary capacity market 

model to simulate the ISO‐NE Forward Capacity Auction (FCA) process and forecast the impact of 

various market conditions or new resources (such as NECEC) on FCA outcomes.   

1   See Section IV.E of the Daymark Report. 
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II. ISO‐NE CAPACITY MARKET PROCEDURES

The NECEC Bids will provide a large source of clean, firm, low‐cost capacity which will be eligible 

to be offered into the ISO‐NE FCM.  The NECEC Bids will be new capacity located outside the ISO‐

NE market that relies on an Elective Transmission Upgrade (ETU) to deliver capacity to New 

England, and are supported by long‐term contracts for their energy output. The FCM rules have 

several special processes that apply to capacity resource offerings of this type and this section 

describes the FCM provisions that would apply to the NECEC Bids and the process of qualifying 

and clearing the capacity market. 

A. Resource Qualification  
The first key step for participation in the ISO‐NE FCM is to qualify the resource capacity for the 

market.  ISO‐NE has established a multi‐step qualification process. Each type of capacity resource 

(generation, demand or imports) has a distinctive qualification process designed to certify the 

reasonableness of the resource’s availability at the beginning of the period and to determine the 

amount of qualified capacity it can supply after adhering to various ISO‐NE requirements.  

In 2015, ISO‐NE updated it capacity market rules to incorporate the participation of ETUs. An ETU 

is generally comprised of a transmission element with interconnection points within the New 

England Control Area tied to one or more generation resources.  

To qualify as an ETU, the entity that will provide capacity must demonstrate that there is either 

sufficient capacity across the entire exporting system or a dedicated resource to deliver capacity 

to New England up to the requested capacity supply obligation at any time throughout the year.  

An ETU must also satisfy the reliability criteria mandated by the ISO‐NE tariff. Schedule 25 of the 

ISO‐NE Open Access Transmission Tariff describes the interconnection standards for ETUs: (i) the 

Network Capability Interconnection Standard (NCIS) and (ii) the Capacity Capability 

Interconnection Standard (CCIS). ISO‐NE conducts transmission evaluation studies to assess 

compliance with each standard upon request from the owner of the facility. The studies for the 

NCIS – also known as Minimum Interconnection Standard – assess the impact to the New 

England Transmission system’s reliability, stability, and operability from the construction of the 

ETU or ETU incremental upgrades. The studies for the CCIS assess the incremental impact of the 

new resource associated with an ETU on the New England Transmission system’s reliability, 

stability, and operability under the assumption that all existing resources are operating without a 

need for redispatching and the capacity from this new resource is deliverable to the rest of the 

load zone. The results of these studies provide a list of network upgrades needed to meet the 

NCIS and/or the CCIS.   

The NCIS is assessed in the Interconnection System Impact Study (SIS) while the CCIS is evaluated 

in the Capacity Network Resource Group Study (CNR Study). In order to participate in ISO‐NE’s 

FCM and eventually obtain a Capacity Supply Obligation, a facility must adhere to the CCIS in 

addition to meeting the NCIS requirements.  
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Once the resource and the ETU have been evaluated under the relevant standards and have 

demonstrated that the subject capacity is available to be delivered to New England, ISO‐NE will 

qualify the import resource associated with an ETU. 

B. Capacity Offer Pricing and Mitigation  
As with all capacity bidding into the ISO‐NE FCM, the import capacity associated with the ETU 

must submit an offer price for the capacity.  After the completion of the qualification process, 

ISO‐NE requires the submission of the ETU’s capacity offer to be reviewed and possibly mitigated 

by ISO‐NE’s Internal Market Monitor (IMM).  The purpose of the IMM’s review is to prevent 

capacity from offering at uncompetitively low prices while being subsidized by out‐of‐market 

contracts.  

All resources have specific offer price review thresholds set in the FCM rules that have been 

deemed as the lowest price resources can offer their capacity in without being reviewed by the 

IMM.  These prices are called Offer Review Trigger Prices (ORTP). If a developer of a specific 

resource seeks to offer its capacity in the market at a price below the ORTP, it must provide 

documentation to the IMM that justify that action. The rules establish the highest ORTP price for 

resources associated with ETUs, effectively making all ETU price offers subject to review by the 

IMM. The table below provides the ORTP for different resources including those associated with 

ETUs for FCA 11:  

Technology Type  Offer Review Trigger Price ($/kW‐mo) 

FCA 11 Starting Price: $18.624/kW‐mo 

Combustion Turbine  $13.933 

Combined Cycle Gas Turbine  $9.465 

On‐shore wind  $5.698 

All other technology types  Starting price 

Import associated with an ETU  Starting price + $0.01 

Single new resource with a transmission 

investment to increase the import 

capability to New England 

Based on generation technology type 

Import capacity resource backed by a pool 

or an existing resource that is not 

associated with an increase in transmission 

Starting price + $0.01 

Table 1.  FCA 11 Offer Review Trigger Prices 
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ETU project developers provide detailed net cost projections for both transmission and 

generation assets included in the proposed resource associated with the ETU and will be utilized 

in delivering the offered capacity. Some of the critical elements included in the offer are capital 

and other fixed costs of the transmission in both regions (if external) and the cost of any new 

generation capacity needed to support the transaction, both amortized over some reasonable 

time‐period.  

This net cost of providing capacity to New England is adjusted by the net energy revenues 

realized by the new or incremental transmission and generation. Based on the current 

methodology, the IMM calculates these revenues based on projected wholesale market prices 

for energy in New England minus any variable cost or opportunity cost for the entity to provide 

the energy in other regions. Under the existing ISO‐NE process, any probable contract prices for 

clean energy attributes or energy delivered by the ETU if any, cannot be counted in place of the 

wholesale market price. One exception exists if the clean energy attributes available to the ETU 

are considered “broadly available” to other resources such as Renewable Energy Certificates 

(RECs). In that case, the IMM may consider these additional streams of revenues in place of the 

projected wholesale energy prices.  

The last step in the capacity offer review process is translating the annual net cost from the 

previous step into a capacity supply offer in terms of cost per kW‐month. This calculation 

includes the division by the number of kW‐months the resource can be relied on to serve the 

New England power system.  

When the IMM completes its review, it will set a minimum capacity offer price for the resource 

associated with the ETU. The developer can offer this resource at a price at or above the IMM 

minimum capacity offer price but not below.   

C. Capacity Clearing Process 
Once the resource associated with the ETU has qualified its capacity and has received an 

approved minimum capacity offer price, the resource can bid its capacity into the FCA.  The 

resource only receives a capacity supply obligation if it clears, based on its offer price. Depending 

on the specific parameters of the capacity offers, the amount of MW cleared can be affected by 

whether this resource is the marginal resource in the FCA or not.  If the resource only clears a 

portion of its capacity, it will only receive payments for the MWs cleared in the FCA and not for 

the entire qualified capacity.  

Import resources associated with ETUs must bid in and clear the capacity market each year in 

order to receive an obligation.2 This treatment is consistent with how ISO‐NE treats other 

imports into New England from neighboring regions that do not have an executed long‐term 

contract. In order for an import capacity resource associated with an ETU to maintain its Capacity 

Network Import Interconnection Service as described in the qualification section above, it must 

2   This differs from new conventional supply generators that are guaranteed to receive a locked‐in capacity price for 
the first seven years after it first clears. 
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offer into each FCA. Otherwise, the qualified MWs may be adjusted by the ISO depending on 

activity by other bidders in the market.3  

D. Capacity Market Uncertainty  
Daymark conducted its analysis on the participation in and impact of the NECEC Bids on the ISO‐

NE FCM based on the best information currently available regarding the market rules.  However, 

there are a number of key uncertainties about the future operation of the market that could 

significantly impact this analysis, with two examples of such uncertainties described below. 

First, FCA results are fundamentally the result of discrete decisions by individual market actors. 

Perceptions of market opportunity and risk can impact bidding behavior and determine future 

market results. For example, the new Pay for Performance rules impose penalties on cleared 

capacity resources that fail to perform when called.  The implementation of these rules 

introduces new risk to resources participating in the market, particularly older resources that 

may not be as reliable.  This has the potential to affect market behavior in the future in ways not 

fully captured in this analysis. 

Second, in an effort to address the participation of renewable resources in the FCM, ISO‐NE has 

recently proposed a modification to the FCM to add a secondary auction, called a “substitution 

auction”.  The point of this auction would be to allow new renewable resources, which may be 

subsidized under a policy mechanism such as the Production Tax Credit, to receive a capacity 

supply obligation transferred from an existing resource that wishes to retire.  The substitution 

auction would determine the price paid to the renewable resource for its capacity.  A rule change 

such as this could impact the market in various ways, but one result could be that older 

resources may be more inclined to retire if they can transfer their obligation for less than the 

clearing price and retain a portion of the capacity revenue. 

3   Section III.13.1.3. Import Capacity of ISO‐NE Market Rule 1  
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III. DAYMARK CAPACITY MARKET MODELING

Using a proprietary simulation model, Daymark has evaluated future expectations for the New 

England capacity position, with and without the NECEC in service.  This modeling and analysis 

contributed to Daymark’s evaluation in two ways: First, the capacity market modeling generates 

the capacity buildout and retirement schedule for the production cost modeling described in 

Appendix A; and second, the Daymark model is used to calculate the indirect impact of the 

project on the capacity market.4 

This section of the appendix describes the model’s operation and key assumptions. 

A. Model Overview 
The Daymark ISO‐NE FCM model simulates the annual FCAs that ensure sufficient capacity is 

available to meet peak demand in the region.  The model uses inputs reflecting resource 

economics for new additions and existing generation units to determine the timing and quantity 

of new additions and retirements in the market, incorporating several additional factors which 

reflect actual components of the market, such as capacity imports, energy efficiency, and 

renewables. 

The model uses the ISO‐NE demand curve to determine the market clearing price for each 

auction, which in turn determines the retirements and buildout.  As the auctions progress 

through the study period, clearing prices impact the economics of existing units, and when 

going‐forward costs exceed the capacity revenue, a resource may be retired.  The loss of that 

capacity has a consequent impact on the clearing price.  When the clearing price is sufficient to 

attract new entrants to the market, additional capacity is added, again impacting the FCA 

clearing price. 

The result of the model is a schedule of retirements of existing resources and additions of new 

generic capacity in the region, as well as the annual FCA clearing prices. 

The Section B below provides additional detail on the key elements of the model. 

B. Key Components 

Net Installed Capacity Requirement 
The key component of the model on the demand side is ISO‐NE’s reliability requirement for 

capacity, known as the Net Installed Capacity Requirement (NICR). NICR is fundamentally a 

forecast of peak system load, plus an additional reserve margin.  For FCA 11 (delivery in June 

2020 through May 2021), ISO‐NE established an NICR of 34,075 MW, which results in a 15% 

reserve margin above the 29,600 MW projected summer peak load for 2020, net of behind‐the‐

4   See the Daymark Report, Section IV.E. 
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meter solar photovoltaics. For subsequent years, we estimate the NICR based on the ISO‐NE’s 

peak load forecast, assuming approximately the same reserve margin (15%) found in FCA 11. The 

resulting NICR grows by an average of 320 MW per year from 34,075 MW in 2020 (FCA 11) to 

37,280 MW in 2030 (FCA 21). 

Existing Cleared Capacity 
As a starting point for FCA 12, the model uses the cleared FCA 11 capacity quantities, both on an 

aggregate system‐wide basis, and for individual resources.  The total cleared capacity in FCA 11 

was 35,835 MW, including in‐region capacity as well as imports.  The actual qualified capacity for 

an individual resource can change year‐to‐year according to the resource’s reliability 

performance (based on forced outage history) and the resource owner’s designation of offered 

capacity.  These changes can impact the overall capacity supply in the region and therefore 

impact clearing prices, timing of retirements, new capacity build, etc.  However, since these 

changes are based on actual unit operation and bidding decisions, we have not attempted to 

forecast such changes and instead assume that the qualified and offered capacity of existing 

units remains the same as FCA 11. 

New Energy Efficiency and Renewable Capacity 
New energy efficiency (EE) and renewable capacity are eligible to participate in the FCM and 

receive CSOs, and have been significant sources of new supply in recent auctions. 

The development of these resources and their participation in the FCM is dependent on 

dynamics that are distinct from the supply and demand curves that generally determine how 

conventional resources participate in the market.  Therefore, rather than incorporate these 

resources in the annual market‐clearing process, we have treated these resources separately in 

our model. 

For EE, we have assumed that the existing capacity quantity cleared in FCA 11 persists, and that 

new EE capacity clears the FCAs in quantities based on the ISO‐NE EE forecast prepared as part of 

the 2016 CELT report.  The ISO‐NE forecast extends through 2026, with new incremental EE 

declining each year.  We have assumed a continuation of the forecasted trajectory.   

Renewable capacity has some additional requirements for qualifying and clearing in the FCA due 

to its intermittency and any subsidies received (such as the Production Tax Credit).  In addition, 

ISO‐NE has proposed changes to the FCM to implement a secondary auction for subsidized 

resources that may impact the participation of renewables in the market going forward.  As a 

result, there is significant uncertainty regarding the participation of renewables in the FCM. 

For this analysis, we have assumed that new renewable capacity associated with the offshore 

wind projects procured under Section 83C will clear the market.  We have assumed a 30% 

capacity credit for this capacity. 
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Imports 
Capacity from regions interconnected with ISO‐NE, including Quebec, New Brunswick, and New 

York, is eligible to participate in the FCM and receive CSOs, subject to certain rules and 

processes. In FCA 11, the following imports cleared the market. 

External Interface  Capacity Supply Obligation 

New York AC Ties  539.4 MW 

New Brunswick  200 MW 

Phase I/II HQ Express  441 MW 

Hydro‐Quebec Highgate  55 MW 

Table 2.  FCA 11 Cleared Import Capacity 

Our model uses a supply curve of imports reflecting recent FCA results, such that the amount of 

imports increases with the clearing price. 

Net Cost of New Entry (CONE) 
The key assumption determining the timing and quantity of new capacity additions is the Net 

CONE.  This price represents the estimated capacity revenue that would be needed for a new 

resource to be economically viable in the ISO‐NE market, calculated as the cost to develop and 

construct the resource, plus ongoing operating expenses, minus energy market revenues.  In 

Daymark’s model, it is the price that is compared to the clearing price to signify when it is 

economic to build new capacity. 

ISO‐NE periodically conducts a study to calculate the Net CONE for various types of new 

resources.  The most recent study, completed in January 2017, determined that for FCA 12, the 

Net CONE of a new combined cycle would be $10.00/kW‐mo and the Net CONE for a combustion 

turbine would be $8.04/kW‐mo.  This is an administratively‐determined price that is used to 

define the points of the demand curve and create the starting price. 

The ISO estimates reflect generic assumptions and forecasts of costs and revenues, and generally 

does not reflect actual bids from market entrants.  In fact, several new resources cleared the 

market in FCA 10, when the clearing price was just over $7.00/kW‐mo.  This indicates that new 

generation projects are viable when clearing prices are lower than the ISO‐NE Net CONE value. 

For the purposes of our modeling, Daymark assumed an annual Net CONE value for new 

resources equal to the $7.00/kW‐mo value, escalated at inflation over time.  Therefore, the 

model will clear new capacity when the clearing price exceeds Net CONE. 

Demand Curve 
The ISO‐NE FCM demand curve determines the clearing price at various capacity levels.  In recent 

years, ISO‐NE has modified its demand curve multiple times in attempts to better reflect the 

value of increased reliability resulting from additional procured capacity. 
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Most recently, in 2016, ISO‐NE revised how it constructs the demand curve from a downward‐

sloping straight line, to a Marginal Reliability Impact (MRI) curve that is convex to the origin and 

generally shifted to the left (lower price at the same capacity level). Daymark’s model 

incorporates this new MRI curve into the auction simulation. 

Resources at Risk of Retirement 
Daymark’s capacity model evaluates the going‐forward cost and potential retirement of 86 

existing generators in New England with a total qualified capacity of more than 12,000 MW.  

Daymark identified the list of units to be evaluated by filtering out units by age, resource type, 

and primary fuel. 

After defining the list of resources that would be evaluated in the model, Daymark created 

annual going‐forward cost (or “delist bid”) estimates representing the revenue needed by the 

resource to be economically viable.  This delist bid is constructed using annual net energy 

revenue (energy revenue net of all variable costs of generation) forecasts from our production 

cost modeling, and forecasts of fixed O&M expense for each resource. 

C. Simulation Process 
The key assumptions and components outlined in the previous section provide the basis for the 

model simulations.  The Daymark FCM model dynamically generates annual FCA clearing prices 

incorporating these various influencing factors. 

For each annual auction simulated, the model incorporates resource retirements when delist 

bids exceed clearing prices, new resource additions when the clearing price exceeds Net CONE, 

and changes in imports based on the import supply curve described above.  Since each of these 

changes in cleared capacity also impact the clearing price, the process dynamically determines 

the appropriate capacity changes for each auction. 

Once the final schedule of retirements and buildout is determined, the final stage is to allocate 

the new capacity buildout by type (CC or CT) and location.  This process incorporates zone‐

specific conditions, such as load growth and cumulative capacity resource retirements 

throughout the study period, to determine the most appropriate location for the buildout.  The 

type of capacity addition is similarly determined based on market conditions (primarily energy 

price) such that when energy prices are high, more CCs are built, and when prices are low, more 

CTs are added. 
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Daniel E. Peaco 
Principal Consultant 

SUMMARY 
Daniel Peaco is a Principal Consultant, Chairman, and Past-President at Daymark Energy Advisors, 
a leading provider of integrated policy, planning and strategic decision support services to the North 
American electric and natural gas industries. 

Mr. Peaco has 35 years of experience in the electric industry, both as a utility planning practitioner and, 
for the past 20 years, as a consultant to the industry. His consulting practice has included engagements 
relating to strategic planning, competitive electric markets, integrated resource planning evaluation of 
generation asset investments, renewable energy policy, transmission planning, competitive 
procurement and power contracts, and industry restructuring.  

Prior to joining Daymark Energy Advisors, he held management and planning positions in power supply 
planning at Central Maine Power, CMP International Consultants, Pacific Gas & Electric, and the 
Massachusetts Energy Facilities Siting Council. He holds degrees from M.I.T. and Dartmouth College. 

EMPLOYMENT HISTORY 

Daymark Energy Advisors, Inc. Boston, MA 
Chairman Aug 2015-current 
President 2002-July 2015 
Managing Director 1996-2002 

Central Maine Power Company Augusta, ME 
Manager, Industrial Marketing and Economic Development 1995-96 
Principal, CMP International Consultants 1993-95 
Director, Power Supply Planning 1987-93 
Power Supply Planning Analyst 1986-87 

Pacific Gas & Electric Company San Francisco, CA 
Power Supply Planning, Hydropower Planning, Cogeneration Contracts 1981-86 

Massachusetts Energy Facilities Siting Council Boston, MA 
Planning Engineer  1978-79 

EDUCATION 

Thayer School of Engineering, Dartmouth College Hanover, NH 
M.S. in Engineering Sciences, Resource Systems and Policy Design      1981 

Massachusetts Institute of Technology Cambridge, MA 

B.S. in Civil Engineering, Water Resource Systems   1977 
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PUBLICATIONS, PRESENTATIONS & CONFERENCES 
MCPC Project Benefits; Quantitative and Qualitative Benefits, Confidential Report prepared for Central 
Maine Power regarding the benefits of the Maine Clean Power Connection, a 345 kV transmission 
expansion accompanied by 1100 MW of wind energy project development offered in the Massachusetts 
RFP for Clean Energy Resources, July 27, 2017. Lead Consultant and Principal Author. 

NECEC Project Benefits; Quantitative and Qualitative Benefits,  Confidential Report prepared for Central 
Maine Power and H.Q. Energy Services regarding the benefits of the New England Clean Energy 
Connection, 1200 MW HVDC transmission expansion accompanied by 1090 MW of hydropower and wind 
energy project development offered in the Massachusetts RFP for Clean Energy Resources, July 27, 2017. 
Lead Consultant and Principal Author. 

Evolving Practices in Electric Company Resource Planning: Key Insights from a Review of 15 Recent Electric 
Company Resource Plans, report prepared for the Electric Power Research Institute.  May 2017.  Lead 
Consultant and Principal Author. 

Clean Energy Procurement Mechanisms, instructor for Post-Conference Workshop at the EUCI 3rd Annual 
U.S./Canada Cross-Border Energy Trade Summit, Boston, Massachusetts, March 2, 2017. 

CHP Economic Factors: Electric and Natural Gas Market Trends, keynote presentation for the Efficiency 
Maine Combined Heat & Power Conference, Portland, Maine, September 29, 2016. 

Changes in IRP in Market Transitions, Where Has It Happened?, presentation to the EUCI 16th Annual 
Integrated Resource Planning Conference, Long Beach, March 22, 2016. 

MREI Project Benefits; Direct, Indirect, Qualitative and Other Benefits, prepared for Central Maine Power 
Company and Emera Maine regarding the benefits of the Maine Renewable Energy Initiative, a 345 kV 
transmission expansion accompanied by 1200 MW of wind energy project development.  
January 28, 2016.  Lead Consultant and Principal Author. 

MCPC Project Benefits; Direct, Indirect, Qualitative and Other Benefits, prepared for Central Maine Power 
Company regarding the benefits of the Maine Clean Power Connection, a 345 kV transmission expansion 
accompanied by nearly 600 MW of wind energy project development.  January 28, 2016.  Lead Consultant 
and Principal Author. 

Independent Valuation Opinion for the Bellows Falls Station in the Town of Rockingham, VT, prepared for 
the TransCanada Hydro regarding the value of a 49 MW hydropower asset.  July 2013 
(Updated April 2015).  Lead Consultant and Principal Author. 

Review of Georgia Power Company Solar Projects at Forts Benning, Stewart, and Gordon, Report for the 
Georgia Public Service Commission.  October 14, 2014.  Lead Consultant and Principal Author. 

Maine Power Connection: Analysis of Benefits in Maine and New England, Report for Central Maine Power. 
September 5, 2014.  Lead Consultant and Principal Author. 

Need For and Alternative To (NFAT) Review of Manitoba Hydro’s Proposal for the Keeyask and Conawapa 
Generating Stations, Initial Expert Analysis Report prepared for the Manitoba Public Utilities Board. 
January 24, 2014.  Supplemental Report. February 28, 2014.  Lead Consultant and Principal Author. 

Evaluation of the Transaction to Transfer the Entergy Corp. Transmission Business to ITC Holdings, Inc., 
Initial Report prepared for the General Staff of the Arkansas Public Service Commission.  April 19, 2013. 
Lead Consultant and Principal Author. 
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Regarding Tri-State G&T’s Cost to Serve Its Nebraska Loads and the Nebraska Power Supply Issues Group 
Loads, prepared for the Nebraska Power Supply Issues Group, two public power districts and two 
member-owned electric utilities in Western Nebraska.  December 2012.  Lead Consultant and Principal 
Author. 

Independent Valuation Opinion for the Vernon Station in the Town of Hinsdale, NH, prepared for the 
TransCanada Hydro regarding the value of a 32 MW hydropower asset.  November 2012.  Lead Consultant 
and Principal Author. 

Independent Valuation Opinion for the Comerford and McIndoes Stations in the Town of Monroe, NH, 
prepared for the TransCanada Hydro regarding the value of 179 MW hydropower assets.  November 2012. 
Lead Consultant and Principal Author. 

Independent Opinion Regarding the Market Value of Brassua Hydro LP Assets, prepared for the Owners of 
Brassua Dam regarding the value of a 4 MW hydropower asset.  November 2012.  Lead Consultant and 
Principal Author. 

Independent Opinion Regarding Amortization Reserve of Brassua Hydro LP, prepared for the Owners of 
Brassua Dam regarding the amortization reserve value of a 4 MW hydropower asset.  November 2012. 
Lead Consultant and Principal Author. 

Regional Framework for Non-Transmission Alternatives, Report prepared for the New England States 
Committee on Electricity.  October 2012.  Lead Consultant and Principal Author. 

Renewable Energy and Energy Efficiency Portfolio Standards(REPS) And Sustainable Energy in North 
Carolina, Lessons from the 2011 Energy Policy Committee Study, presentation to the 9th Annual 
Sustainable Energy Conference, Raleigh, North Carolina April 20, 2012. 

Transmission Planning for the Next Generation, Some Implications for Generators in the New England 
Region of FERC Order 1000, presentation to the Connecticut Power and Energy Society’s Energy, 
Environment, and Economic Development Conference, Cromwell, Connecticut March 14, 2012. 

Entergy Arkansas, Inc.’s Withdrawal from the Entergy System Agreement, Response to EAI’s Analysis of All 
Strategic Options, Supplemental Initial Report prepared for the General Staff of the Arkansas Public 
Service Commission.  July 12, 2011.  Lead Consultant and Principal Author. 

North Carolina’s Renewable Energy Policy, A Look at REPS Compliance To Date, Resource Options for 
Future Compliance, and Strategies to Advance Core Objectives, prepared for the North Carolina Energy 
Policy Council.  June 2011.  Lead Consultant and Co-Author. 

Energy Policy Implementation, Framework Overview: Paying for the Policies, presentation to the 
NECA/CPES 18th Annual New England Energy Conference, Groton, Connecticut, May 18, 2011. 

Entergy Arkansas, Inc.’s Withdrawal from the Entergy System Agreement, Initial Report prepared for the 
General Staff of the Arkansas Public Service Commission.  February 11, 2011.  Lead Consultant and 
Principal Author. 

Non-Transmission Alternatives Assessment for the Lewiston-Auburn Area, Report for Central Maine 
Power.  August 27, 2010.  Co-Author. 

Emerging Regional Energy Issues, How RPS Requirements will Affect Vermont’s Energy Future, 
presentation to the Vermont’s Renewable Energy Future Conference, Burlington, Vermont 
October 1, 2010. 
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2010 Comprehensive Plan for the Procurement of Energy Resources, Report prepared for the Connecticut 
Energy Advisory Board.  April 27, 2010.  Lead Consultant and Principal Author. 

Phase I Report: Assessment of Energy Supply Options for the Town of Millinocket, report to the Town of 
Millinocket, Maine.  December 18, 2009.  Lead Consultant and Principal Author. 

2009 Comprehensive Plan for the Procurement of Energy Resources, Report prepared for the Connecticut 
Energy Advisory Board.  May 1, 2009.  Lead Consultant and Principal Author. 

Evaluation of the Grid Solar Proposal, Review of the Economics of the Proposal as an Alternative to the 
Maine Power Reliability Program, Report prepared for Central Maine Power.  April 3, 2009. 
Lead Consultant and Principal Author. 

An Analysis of the Connecticut Light and Power Company’s Proposed Greater Springfield Reliability Project 
and Manchester to Meekville Project and the Non-Transmission Project Proposed as Alternatives, Report 
prepared for the Connecticut Energy Advisory Board.  February 17, 2009.  Lead Consultant and 
Principal Author. 

Preparing A State-Centric IRP in a Multi-State Power Market, presentation to the EUCI Conference on 
Resource and Supply Planning, Scottsdale, Arizona, February 11, 2009. 

Resource Considerations of Transmission Planning, half-day workshop presented to the EUCI Conference 
on Resource and Supply Planning, Scottsdale, Arizona, February 11, 2009. 

2008 Comprehensive Plan for the Procurement of Energy Resources, Report prepared for the Connecticut 
Energy Advisory Board.  August 1, 2008.  Lead Consultant and Principal Author. 

Maine Power Reliability Project: Non-Transmission Alternatives Assessment and Economic Evaluation, 
Report for Central Maine Power.  June 30, 2008.  Lead Consultant and Principal Author. 

Maine Power Connection: Locational Marginal Price and Production Cost Implications in Maine and New 
England, Report for Central Maine Power and Maine Public Service Company.  June 30, 2008. 
Lead Consultant and Principal Author. 

Impact of Aroostook Wind Energy on New England Renewable Energy Certificate Market, Report for 
Horizon Wind Energy.  June 25, 2008.  Lead Consultant. 

Initial Review of Integrated Resource Plan for Connecticut, Report for the Connecticut Energy Advisory 
Board.  January 28, 2008.  Lead Consultant and Principal Author. 

Connecticut’s Long-Term Electric Capacity Requirements, Report of the Connecticut Energy Advisory 
Board.  April 7, 2006.  Lead Consultant and Principal Author. 

Technical Audit – Phase III: Review of Increase in Fuel Component of Power Budget FY 2007 relative to FY 
2006, prepared for the New Brunswick Power Distribution and Customer Service Corp., October 5, 2005. 
Lead Consultant and Principal Author. 

Preliminary Assessment of Connecticut’s Electric Supply and Demand: Near Term Requirements for 
Reliability and Mitigation of Federally Mandated Congestion Charges, The Connecticut Energy Advisory 
Board.  September 2, 2005.  Lead Consultant and Principal Author. 

Technical Audit – Phase II: Review of Increase in Fuel Component of Power Budget FY 2006 relative to FY 
2005, prepared for the New Brunswick Power Distribution and Customer Service Corp., July 7, 2005. 
Lead Consultant and Principal Author. 
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Technical Audit: Purchased Power Budget April 2005 – March 2006, prepared for the New Brunswick 
Power Distribution and Customer Service Corp., May 18, 2005.  Lead Consultant and Principal Author. 

Retail Choice Study: Issues and Options for Electric Generation Service, the Belmont Electricity Supply 
Study Committee, Belmont, Massachusetts.  June 2, 2004.  Lead Consultant and Principal Author. 

California Energy Markets: The State’s Position Has Improved, Due to Efforts by the Department of Water 
Resources and Other Factors, but Cost Issues and Legal Challenges Continue, California Bureau of State 
Audits, April 2, 2003.  Lead Consultant and a Principal Author. 

California Energy Markets: Pressures Have Eased, but Cost Risks Remain, California Bureau of State Audits, 
December 21, 2001.  Lead Consultant and a Principal Author. 

Development of Competition in Electric Markets and the Impact on Retail Consumers in Arkansas, Arkansas 
General Staff’s Report, In The Matter of a Progress Report to the Arkansas General Assembly on the 
Development of Competition in Electric Markets and the Impact, if any, on Retail Consumers, Docket No. 
00-190-U, September 4, 2001.  Principal Author. 

Preliminary Market Value Assessment of PP&L Maine Hydroelectric Plants, August 2001.  Proprietary 
report prepared for American Rivers, the Atlantic Salmon Federation, the Natural Resources Council of 
Maine, the Penobscot Indian Nation, and Trout Unlimited.  Principal Author. 

Development of Competition in Electric Markets and the Impact on Retail Consumers in Arkansas, Arkansas 
General Staff’s Report, In The Matter of a Progress Report to the Arkansas General Assembly on the 
Development of Competition in Electric Markets and the Impact, if any, on Retail Consumers, Docket No. 
00-190-U, September 29, 2000.  Principal Author. 

Wholesale Market Development:   Timing and Issues  Survey of Activity in Other Regions, FERC Initiatives, 
In The Matter of a Progress Report to the Arkansas General Assembly on the Development of Competition 
in Electric Markets and the Impact, if any, on Retail Consumers, Docket No.  00-190-U, 
September 29, 2000.  Principal Author. 

Retail Market Development:   Timing and Issues Survey of Other States, In The Matter of a Progress Report 
to the Arkansas General Assembly on the Development of Competition in Electric Markets and the Impact, 
if any, on Retail Consumers, Docket No.  00-190-U, September 29, 2000.  Principal Author. 

The Progression toward Retail Competition in Arkansas’ Neighboring States, In The Matter of a Progress 
Report to the Arkansas General Assembly on the Development of Competition in Electric Markets and the 
Impact, if any, on Retail Consumers, Docket No.  00-190-U, September 29, 2000.  Principal Author. 

Arkansas General Staff Proposal and Initial Comments, In The Matter of a Generic Proceeding to Establish 
Uniform Policies and Guidelines for a Standard Service Package, Docket No.  00-148-R, June 13, 2000. 
Principal Author. 

Arkansas General Staff Initial Comments, In The Matter of a Generic Proceeding to Determine if Metering, 
Billing, and Other Services Are Competitive Services, Docket No. 00-054-U, March 31, 2000.  
Principal Author. 

Arkansas General Staff Initial Comment and Proposed Market Power Analysis Minimum Filing 
Requirements, In The Matter of a Generic Proceeding to Establish Filing Requirements and Guidelines 
Applicable to Market Power Analyses, Docket No. 00-048-R, March 28, 2000.  Contributing Author. 
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Vermont Electricity Prices:  Regional Competitiveness Outlook; Implications of Restructuring in New 
England and New York, February 2000 Edition, prepared for Central Vermont Public Service. 
Principal Author. 

Projected Retail Price of Electricity for Massachusetts Electric Company, Boston Edison Company, and 
Western Massachusetts Electric Company, September 1999, prepared for Massachusetts Municipal 
Wholesale Electric Company.  Principal Author. 

Comments of the Commonwealth of Massachusetts Division of Energy Resources, in the Investigation by 
the Department of Telecommunication and Energy into Pricing and Procurement of Default Service, July 
1999 (Initial and Reply Comments).  Contributing Author. 

Need for Power Supply:  The New England Power Pool and the State of Rhode Island, March 1999, prepared 
for Indeck – North Smithfield Energy Center. 

Vermont Electricity Prices:  Regional Competitiveness Outlook; Implications of Restructuring in Northeast 
States, a Report to the Working Group on Vermont’s Electricity Future, November 1998, prepared for 
Central Vermont Public Service.  Principal Author. 
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EXPERT TESTIMONY 

Public Service   Division of Public Utilities Expert testimony regarding PacifiCorp’s application for  
Commission of Utah Department of Commerce pre-approval of its proposed repowering of 999 MW of existing 
Docket No. 17-035-39 wind turbines, including issues regarding PTC qualification,  

economic benefits analysis, and project risks.  

Preflied Testimony September 20, 2017 

Superior Court  TransCanada Hydro Expert testimony regarding the headwater benefits value of 
Windham Unit Northeast, Inc. Moore Station, a 190 MW hydropower facility in appeal of 
State of Vermont appraised value in the Town of Waterford, Vermont.  

Valuation Report November 11, 2016 
Deposition testimony December 13, 2016 

Superior Court  TransCanada Hydro Expert testimony regarding the valuation of a Harriman Station, 
Windham Unit Northeast, Inc. a hydropower facility (39 MW) in appeal of appraised values in 
State of Vermont the town of Whitingham, VT. 

Docket No. 413-9-13 Wmcv Valuation Report September 19, 2016 
Deposition  November, 2016 

Massachusetts Energy NRG Energy Testimony regarding NRG’s application for siting approval 
Facilities Siting Board NRG Canal 3 Development LLC of a proposed 350 MW duel-fueled combustion turbine. 
Docket No.  EFSB 15-06 Testimony addressed alternative technology assessment and  

consistency with energy and environmental policies of 
the Commonwealth, considering reliability, regional fuel  
diversity, global warming solutions policy, and renewable 
energy integration. 

Direct Testimony December 2, 2015 
Pre-filed Testimony April 4, 2016 
Oral Testimony September 9 & 14, 2016 

Georgia Public  Georgia Public Witness sponsoring testimony regarding integrated 
Service Commission Service Commission resource planning methods, renewable energy economics 
Docket No. 40161 Public Interest  and policy, fuel diversity considerations in resource planning. 

Advocacy Staff 
Written Testimony May 6, 2016 
Oral Testimony  May 18, 2016 

Superior Court  TransCanada Hydro Expert testimony regarding the headwater benefits value of the  
Windham Unit Northeast, Inc. Somerset Reservoir in the Deerfield River.  Headwater benefits  
State of Vermont determination were raised as a key issue in the Town of  

Somerset’s valuation of the facility for property tax assessment. 
Docket No. 470-10-13 Wmcv 

Headwater Benefits Report November 13, 2015 
Deposition testimony  February 2, 2016 

Superior Court  TransCanada Hydro Expert testimony regarding the valuation of a the Bellows Falls  
Windham Unit Northeast, Inc. hydropower facility (49 MW) in appeal of appraised values in the 
State of Vermont town of Rockingham VT. 

Docket No. 547-11-12 Wmev Valuation Report April 23, 2015 
Deposition  February 4, 2014 
Oral Testimony May 11, 12 and 13, 2015 
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Rhode Island  TransCanada; Ocean States  Expert testimony regarding the valuation of a 540 MW 
Superior Court Power Holdings, Ltd. combined cycle power plant in appeal of an appraisal 
PC No. 2012-1847 conducted for the Town of Burrillville, RI.  Prepared 

analysis of unit operations and revenue forecasts. 

Report for 12/31/2010 December 19, 2012 
Report for 12/31/2011 July 17, 2014 
Deposition Testimony  May 2, 2015 

Oklahoma  OK Cogeneration Testimony regarding Oklahoma Gas & Electric Company 
Corporation  Application for pre-approval of its Mustang Modernization  
Commission Plan, addressing planning for retirement of 430 MW of 
Cause No. PUD 201400229  gas-fired steam generation and addition of 400 MW of  

Combustion turbine generation, cost pre-approval, and 
Requirements for competitive procurement and alternatives 
analysis.  

Pre-filed Testimony December 16, 2014 
Oral Testimony March 18-19, 2015 

Maine Public Utilities Central Maine Power Testimony regarding CMP’s application for approval 
Commission Maine Power Connection Transmission Project. 
Docket No.  2014-048 Testimony addressed economic benefits associated with 

Interregional transmission connection and associated 
wind energy development benefits. . 
Expert Report September 5, 2014 
Rebuttal Report February 27, 2015 
Oral Testimony September 18, 2014 

March 31, 2015 

US District Court  Nebraska Power Supply  Expert testimony regarding Tri-State G&T cost to  
Colorado Issues Group serve five Nebraska members. 
Civil Action No.  
10-CV-02349-WJM-KMT Expert Report December 31, 2012 

Deposition Testimony February 27, 2013 
Oral Testimony May 19, 2014 

Public Utilities Board  PUB NFAT Panel Independent Expert (IE) for the review of Manitoba Hydro’s   
Manitoba, Canada Hydropower and Transmission Development Plan for 2,160 MW 
Needs For and Alternatives of hydro capacity at two locations, a 500 kV transmission line  
To (NFAT) to Minnesota, and associated export contracts.   

Expert Reports I January 24, 2014 
Expert Reports II February 28, 2014 
Oral Testimony  April 8, 9, 10, 11, 2014 

Superior Court  TransCanada Hydro Expert testimony regarding the valuation of a four hydropower 
State of Vermont Northeast, Inc. facilities totaling 260 MW in appeal of appraised values in the 

towns of Vernon, Rockingham, and Barnet VT. 
Docket No. 423-9-12 Wmcv 
Docket No. 547-11-12 Wmev Valuation Report July 15, 2013 
Docket No. 244-9-12 Cacv  Deposition  February 4, 2014 
Docket No. 245-9-12 Cacv 
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Arbitration  City of Burlington, VT  Expert testimony regarding the valuation of a 7 MW  
AAA Case No. Burlington Electric Dept. hydropower facility and the determination of fair value 
11 198 Y 002014 12 for transfer of ownership of the asset. 

Valuation Report June 21, 2013 
Rebuttal Report July 26, 2013 
Deposition Testimony September 12, 2013 
Oral Testimony October 4, 2013 

Arkansas Public  General Staff of the  Testimony regarding the evaluation of Entergy Arkansas’s  
Service Commission AK Public Service Comm. proposed divestiture of its transmission business to       
Docket No. 12-069-U ITC Holdings. 

Direct Testimony April 19, 2013 
Surrebuttal Testimony June 7, 2013 
Supplemental Testimony - Rate MitigationAug 15, 2013 

Arbitration  Owners of Brassua Dam  Expert testimony regarding the valuation of a 4 MW  
AAA Case No. FPL Hydro Maine LLP hydropower facility and the determination of amortization 
11 153 Y 02133 11 Madison Paper Industries reserve obligations under FERC license provisions. 

Merimil Ltd Partnership 
Valuation Report November 1, 2012 
Amortization Reserve Report November 1, 2012 
Amortization Reserve Rebuttal  November 15, 2012 
Oral Testimony December 5, 2012 

Arkansas Public  General Staff of the  Testimony regarding the evaluation of Entergy Arkansas’s  
Service Commission AK Public Service Comm. strategic reorganization options and request for authorization     
Docket No. 10-011-U to transfer control of its transmission asset to the Midwest ISO. 

Oral Testimony May 31, 2012 
Surrebuttal Testimony April 27, 2012 
Direct Testimony March 16, 2012 

Burrillville TransCanada; Ocean States  Expert testimony regarding the valuation of a 540 MW 
Board of Review Power Holdings, Ltd. combined cycle power plant in appeal of an appraisal 

conducted for the Town of Burrillville, RI. 

Valuation Report January 4, 2012 
Oral Testimony  March 1, 2012 

Oklahoma  OK Corporation Commission Testimony regarding a 60 MW Wind Energy Purchase  
Corporation  OK Attorney General Agreement and Cogeneration deferral Agreement proposed  
Commission by Oklahoma Gas & Electric Company, addressing 
Cause No. PUD 201100186  cost pre-approval, and a requested waiver from   

competitive procurement requirements. 

Pre-filed Testimony February 8, 2012 

Arkansas Public  General Staff of the  Testimony regarding the evaluation of Entergy Arkansas’s  
Service Commission AK Public Service Comm. strategic reorganization options upon its exit from the      
Docket No. 10-011-U Entergy System Agreement. 

Oral Testimony September 9, 2011 
Surrebuttal Testimony August 18, 2011 
Supplemental Initial Testimony July 12, 2011 
Initial Testimony  February 11, 2011 

Exhibit NECEC-5
Docket No. 2017-00232

Page 87 of 98



D A Y M A R K E A . C O M  

State Corporation The Landowner Group Testimony regarding the application of ITC Great Plains  
Commission of the for a siting permit for a 345-kV Transmission Line addressing     
State of Kansas project need and route selection methodology. 

Initial Testimony April 18, 2011 

Federal Energy  Maine Public Utilities Expert Affidavit regarding economic analysis  
Regulatory Commission Commission, et. al. methodology for transmission project evaluation. 
(FERC) Provided in reply comments on the FERC Transmission 
RM10-23-000 Planning and Cost Allocation NOPR. 

Affidavit November 12, 2010 

Maine Public Utilities Central Maine Power Testimony regarding CMP’s application for approval 
Commission the Lewiston Loop 115kV Transmission Project. 
Docket No.  2008-255 Testimony addressed non-transmission alternatives. 

. 
Oral Testimony         November 16, 2008 

   December 14, 2010 
Rebuttal Testimony  November 8, 2010  

     August 27, 2010 

Oklahoma  OK Corporation Commission Testimony regarding a 99.2 MW wind farm power purchase  
Corporation  OK Attorney General agreement and green energy choice tariff proposed  
Commission by Public Service Company of Oklahoma, addressing 
Cause No. PUD 201000092  cost pre-approval, resource need, and  

competitive procurement requirements. 

Pre-filed Testimony October 5, 2010 
Oral Testimony November 3, 2010 

Oklahoma  Oklahoma Attorney General  Testimony regarding a 198 MW wind farm  
Corporation Commission  proposed by Oklahoma Gas & Electric, addressing 
Cause No. PUD 201000037  cost pre-approval, resource need, and  

competitive procurement requirements. 

Pre-filed Testimony June 11, 2010 

Connecticut Dept. of  Connecticut Energy Lead witness sponsoring the CEAB’s 2010 Comprehensive 
Public Utilities Control Advisory Board (CEAB) Plan for the Procurement of Energy Resources. 
(DPUC) 
Docket No, 10-02-07 

Oral Testimony June 2 & 3, 2010 

Georgia Public  Georgia Public Witness sponsoring testimony regarding integrated 
Service Commission Service Commission resource planning methods, renewable energy,  
Docket No. 31081 Public Interest  solar PV demonstration projects, and uncertainty analysis. 

Advocacy Staff 
Written Testimony May 7, 2010 
Oral Testimony  May 18, 2010 
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Maine Public Utilities Central Maine Power Testimony regarding CMP’s application for approval 
Commission $1.5 B Maine Power Reliability Transmission Project. 
Docket No.  2008-255 Testimony addressed non-transmission alternatives and 

economic benefits, economics of proposed solar alternative, 
wind energy development benefits. . 
Oral Testimony October 10, 2008 

   November 19, 2008 
   December 21, 2009 
   February 4, 2010 

Rebuttal Testimony    December 4, 2009 
   April 3, 2009 

Oklahoma  Oklahoma Attorney General  Testimony regarding a 102 MW wind farm  
Corporation Commission  proposed by Oklahoma Gas & Electric, addressing 
Cause No. PUD 200900167  cost pre-approval, resource need, and  

competitive procurement. requirements. 

Pre-filed Testimony Sept 29, 2009 

Oklahoma Oklahoma Industrial Energy Testimony regarding a power contract pre-approval and   
Corporation Commission Consumers (OIEC) recovery of Independent Evaluator costs of Public Service 
Cause No. PUD 200900099  Company of Oklahoma. 

Pre-filed Testimony July 14, 2009 

Connecticut Dept. of  Connecticut Energy Lead witness sponsoring the CEAB’s 2009 Comprehensive 
Public Utilities Control Advisory Board (CEAB) Plan for the Procurement of Energy Resources. 
(DPUC) 
Docket No, 09-05-02 Oral Testimony June 30, 2009 

Connecticut Dept. of  Connecticut Energy Lead witness sponsoring the CEAB’s 2008 Comprehensive 
Public Utilities Control Advisory Board (CEAB) Plan for the Procurement of Energy Resources. This Plan 
(DPUC) is the first prepared under the State’s new integrated  
Docket No, 08-07-01 resource planning statute. 

Oral Testimony August 28, 2008 
September 22, 2008 
October 3, 2008 

Maine Superior Court Worcester Energy Co., Inc.  Expert opinion regarding renewable energy and power  
Civil Action procurement services. 
Docket No. cv-06-705 

Pre-filed Report January 30, 2008 
Oral Testimony March 18, 2009 

Massachusetts Dept. Russell Biomass Testimony regarding economic, reliability and environmental 
Of Telecommunications  need for renewable power in the Massachusetts and New  
And Energy England in support of Russell Biomass petition for a  
Docket No. DTE/DPU-06-60 zoning exemption. 

Pre-filed Testimony June 2007 
Oral Testimony  October 30, 2007 

Hawaii Public Utilities Hawaii Division of   Testimony regarding Hawaii Electric Light Company’s  
Commission Consumer Advocacy integrated resource plan. 
Docket No. 04-0046 

Pre-filed Testimony September 28, 2007 
Oral Testimony  November 26, 2007 
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Nevada Public Utilities   Nevada Attorney General Testimony regarding the prudency of Sierra Pacific Power 
Commission Bureau of Consumer Protection Company in its purchased power expenses for the period 
Docket No. 06-12002 December 2001 through November 2002. 

Pre-filed Testimony September 14, 2007 

Oklahoma  Oklahoma Attorney General  Testimony regarding a 950 MW coal-fired  
Corporation Commission generation facility proposed by Public Service of Oklahoma 
Cause No. PUD 2005516 and Oklahoma Gas & Electric, including IRP, 
Cause No. PUD 2006030 competitive procurement, and construction 
Cause No. PUD 2007012  financing issues. 

Pre-filed Testimony  May 21, 2007 
Rebuttal Testimony June 18, 2007 
Oral Testimony July 26, 2007 

Oklahoma Oklahoma Industrial Energy Testimony regarding a power contract proposal of Lawton 
Corporation Commission Consumers (OIEC) Cogeneration and the pricing analysis of Public Service  
Cause No. PUD 2002-038  Company of Oklahoma. 
REMAND 

Pre-filed Testimony  October 28, 2005 
Rebuttal Testimony March 17, 2006 
Oral Testimony May 9, 2006 

New Brunswick Board of New Brunswick Power  Testimony regarding La Capra Associates’ three technical 
Commissioners of Public Distribution Company audits of the NBP-Disco purchased power budget and  
Utilities (PUB) variance analyses for FY 2004 – 2006. 
Ref:  2005-002 

Oral Testimony February 14-22, 2006 

Connecticut Department Connecticut Energy  Testimony regarding Connecticut’s need for electric  
of Public Utility Control Advisory Board capacity to meet reliability requirements and to mitigate 
Docket No. 05-07-14 congestion charges in the wholesale markets. 
Phases I and II 

Oral Testimony February 14-22, 2006 
May 1, 2006 

June 15, 2006 
September 26, 2005 

Hawaii Public Utilities Hawaii Division of   Testimony regarding competitive bidding rules and  
Commission Consumer Advocacy integrated resource planning. 
Docket No. 03-0372 

Oral Testimony December 12-16, 2005 

Oklahoma Oklahoma Industrial Energy Testimony regarding resource planning, prudency of generation 
Corporation Commission Consumers (OIEC) investment of Oklahoma Gas & Electric Company. 
Cause No. PUD 2005-151 

Pre-filed Testimony  September 12, 2005 
Rebuttal Testimony September 29, 2005 
Oral Testimony October 18, 2005 

Oklahoma Oklahoma Industrial Energy Testimony regarding resource planning, prudency of generation 
Corporation Commission Consumers (OIEC) investment and fuel and purchased power expenses of Public 
Cause No. PUD 2003-076  Service Company of Oklahoma. 

Pre-filed Testimony January 4, 2005 
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Oklahoma Oklahoma Industrial Energy Testimony regarding power contract proposal for Blue Canyon 
Corporation Commission Consumers (OIEC) wind development and avoided costs of Public Service Company 
Cause No. PUD 2003-633/4 of Oklahoma. 

Pre-filed Testimony August 16, 2004 

Civil Litigation Central Maine Power Co. Factual and expert witness in litigation regarding pricing 
Maine Superior Court provisions of a purchased power agreement between 
Docket No. CV-01-24 Central Maine Power and Benton Falls Associates. 

Deposition Testimony  April 28, 2004 

Oklahoma  Oklahoma Attorney General  Testimony regarding power contract proposal for PowerSmith 
Corporation Commission Cogeneration and avoided cost analysis of Oklahoma Gas &   

Electric Company. 

Pre-filed Testimony  February 18, 2004 
Rebuttal Testimony March 16, 2004 
Oral Testimony August 4, 2004 

Nevada Public Utilities   Nevada Attorney General Testimony regarding the Nevada Power Company’s Integrated 
Commission Bureau of Consumer Protection Resource Plan and associated financial plan. 

Pre-filed Testimony September 19, 2003 
Oral Testimony  October 15, 2003 

Massachusetts Energy Cape Wind Testimony regarding economic, reliability and environmental 
Facilities Siting Council  need for power in the Massachusetts and New England power  
Docket No.  EFSB-02-2  markets regarding the need for new wind power facility. 

Pre-filed Testimony February 14, 2003 
Oral Testimony  August 6&7, 2003 

Maine State Board of  United American Hydro Testimony regarding the Maine and New England power 
Property Tax Review market prices pertaining to the valuation of a hydro-electric 

power facility in Winslow, Maine. 

Oral Testimony June18, 2003 

Nevada Public Utilities   Nevada Attorney General Testimony regarding the prudency of Sierra Pacific Power 
Commission Bureau of Consumer Protection Company in its purchased power expenses for the period 
Docket No. 03-1014 December 2001 through November 2002. 

Pre-filed Testimony April 25, 2003 

Oklahoma  Oklahoma Attorney General  Testimony regarding a power contract proposal of Lawton 
Corporation Commission Cogeneration and the pricing analysis of Public Service  
Cause No. PUD 2002-038 Company of Oklahoma. 

Pre-filed Testimony December 16, 2002 
Oral Testimony May 22, 2003 

Arkansas Public  General Staff of the  Testimony regarding the Development of Competition in 
Service Commission AK Public Service Comm. Electric Markets and the Impact on Retail Consumers in 

Arkansas. 

Pre-filed Testimony September 4, 2001 

Arkansas Public  General Staff of the  Testimony regarding the Development of Competition in 
Service Commission AK Public Service Comm. Electric Markets and the Impact on Retail Consumers in 
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Arkansas. 

Pre-filed Testimony September 29, 2000 

Arkansas Public  General Staff of the  Testimony regarding the establishment of uniform 
Service Commission AK Public Service Comm. Policies and guidelines for a Standard Service Package.   

Staff Proposal and Comments June 13, 2000 
Reply Comments July 21, 2000 
Sur reply Comments  August 2, 2000 
Oral Testimony August 8, 2000 
Petition for Rehearing 
Rebuttal Testimony November 15, 2000 
Oral Testimony November 29, 2000 

Arkansas Public  General Staff of the  Testimony regarding the determination of the merits of 
Service Commission AK Public Service Comm. declaring retail billing services competitive effective    

At the start of retail open access. 

Oral Testimony June 27, 2000 
Pre-filed Rebuttal Testimony June 23, 2000 
Pre-filed Testimony  June 16, 2000 
Oral Testimony May 10, 2000 

Arkansas Public  General Staff of the  Testimony regarding the minimum filing requirements 
Service Commission AK Public Service Comm. for market power studies to be filed by the Arkansas    

Electric utilities and affiliated retail companies. 

Oral Testimony June 1, 2000 

Amer. Arb. Assoc. Vermont Joint Owners Testimony regarding economic damages resulting from  
No. 50T 198 00197-98 alleged breach of a long-term purchase power agreement 

between Hydro-Quebec and Vermont utilities (VJO). 

Oral Testimony May 25, 2000 
Pre-filed Rebuttal Testimony February 10, 2000 
Pre-filed Testimony  August 13, 1999 

Rhode Island Energy Indeck-North Smithfield, L.L.C. Testimony regarding economic, reliability and environmental 
Facilities Siting Board need for power in the Rhode Island and New England power  

markets regarding the need for new, merchant power facility. 

Pre-filed Testimony August 16, 1999 
Oral Testimony August 17, 2000 
Pre-filed Testimony January 26, 2001 
Oral Testimony March 23, 2001 

Civil Litigation Central Maine Power Co. Factual and expert witness in litigation regarding pricing 
Maine Superior Court provisions of a purchased power agreement between 
Docket No. CV-98-212 Central Maine Power and Regional Waste Systems. 

Deposition Testimony May 5, 1999 

Connecticut Energy PDC – El Paso Meriden LLC Testimony regarding economic, reliability and environmental 
Facilities Siting Council need for power in the Connecticut and New England power  
Docket No.  190 markets regarding the need for new, merchant power facility. 

Pre-filed Testimony January 25, 1999 
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Rhode Island Energy R. I. Hope Energy, L. P. Testimony regarding economic, reliability and environmental 
Facilities Siting Council need for power in the Massachusetts and New England power  
Docket No.  SB-98-1 markets regarding the need for new, merchant power facility. 

Oral Testimony  November 4, 1998 
Pre-filed Testimony October 30, 1998 

Massachusetts Energy Cabot Power Corp. Testimony regarding economic, reliability and environmental 
Facilities Siting Council  need for power in the Massachusetts and New England power  
Docket No.  EFSB-91-101A markets regarding the need for new, merchant power facility. 

Oral Testimony  May 27, 1998 
Pre-filed Testimony August 15, 1997 

Massachusetts Energy ANP Blackstone Energy Testimony regarding economic, reliability and environmental 
Facilities Siting Council  need for power in the Massachusetts and New England power  
Docket No.  EFSB-97-2  markets regarding the need for new, merchant power facility. 

Oral Testimony  April 6, 1998 
Pre-filed Testimony January 23, 1998 

Massachusetts Energy ANP Bellingham Testimony regarding economic, reliability and environmental 
Facilities Siting Council  need for power in the Massachusetts and New England power  
Docket No.  EFSB-97-1  markets regarding the need for new, merchant power facility. 

Oral Testimony February 3, 1998 
January 28, 1998 

Rhode Island Energy Tiverton Power Associates LP Testimony regarding economic, reliability and environmental 
Facilities Siting Board need for power in the Rhode Island and New England power  
Docket No.  SB-97-1 markets regarding the need for new, merchant power facility. 

Oral Testimony  October 15, 1997 
Pre-filed Testimony October 1, 1997 

Maine Public Utilities Central Maine Power Testimony regarding CMP’s avoided cost methods and practices 
Commission pertaining to the prudency of power purchase contract decisions 
Docket No.  92-102 with regard to contract awards and contract management.  

Oral Testimony  July 1993 
Deposition Testimony February 25, 1993 

March 1, 1993 
Pre-filed Rebuttal Testimony June 7, 1993 
Pre-filed Testimony  June 15, 1992 

Maine Public Utilities Central Maine Power Testimony regarding CMP’s avoided cost methods and practices 
Commission pertaining to the setting of long-term avoided costs, CMP’s  
Docket No.  92-315 Energy Resource Plan, and the relationship of marginal costs  

of generation to embedded costs.  

Supplemental Pre-filed Testimony April 20, 1993 
Pre-filed Testimony  February 17, 1993 

Exhibit NECEC-5
Docket No. 2017-00232

Page 93 of 98



D A Y M A R K E A . C O M  

Maine Public Utilities Central Maine Power Testimony regarding CMP’s avoided cost methods and practices 
Commission pertaining to the setting of long-term avoided costs, CMP’s  
Docket No.  87-261 Energy Resource Plan, and the proposal for a 900 MW power  
Docket No.  88-111 Contract with Hydro Quebec.  

Oral Testimony Summer 1988 
Pre-filed Testimony October 31, 1987 
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II. DOUGLAS A. SMITH
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T E L :  ( 6 1 7 )  7 7 8 - 5 5 1 5    D A Y M A R K E A . C O M  

Douglas A. Smith 
Managing Consultant and Treasurer 

Doug Smith has over thirteen years of experience in the electric industry, bringing diverse strengths to 
Daymark’s project teams by applying his extensive technical and analytical skills. A business professional 
with over twenty years of increasing responsibility as a consultant to multiple industries, Mr. Smith has a 
solid background in analysis, finance and accounting, database and software development, quality 
assurance, and project management. 

Mr. Smith leads the firm’s Market Analytics team which is responsible for maintaining Daymark’s 
wholesale power market model and wholesale market outlook, researching energy and capacity markets 
throughout North America, and producing a variety of forecasts used to provide decision support for client 
needs including asset valuation, integrated resource planning, non-transmission alternative analysis and 
other similar projects. He has strong experience in market and power system dispatch analysis, and has 
been responsible for projecting market valuation, power costs, and emissions impacts for a number of 
clients.  

SELECTED PROFESSIONAL EXPERIENCE 
• Led an analysis of wind energy congestion for a potential New England wind and transmission

project; reported on potential local and regional congestion

• Led an offshore wind siting feasibility study related to a potential investment in offshore leasing.
Investigated interconnection and market risks and opportunities

• Led an analysis of the regional benefits related to a proposed dual-fuel fired peaker plant in New
England; assisted the team in analyzing and reporting on emissions impact scenarios, with the
plant operating as either an energy unit or a reserve unit; investigated state emissions policies
and their potential impact on plant operations

• Led an analysis of a combined proposal for wind energy and transmission in northern New
England; assisted team members in understanding the impacts of various quantities of wind
energy and the respective transmission needed to deliver wind energy and provided scenario
analysis to quantify the range of potential benefits, which resulted in two public reports as
components of responses to a regional energy procurement effort

• Managed the creation of a proof of concept model of the Southern Company balancing authority
and surrounding areas, including benchmarking to available public data and forecasting of
potential future capacity expansion futures

• Assisted in asset valuation modeling work, including modeling of long term energy and capacity
values for a number of coal, natural gas and hydro facilities

• As an input to several economic studies for NYSERDA, provided review and analysis of a third-
party, long-term forecast of New York’s energy and capacity markets

• Managed the review of a large generation owner’s price forecasting process; provided
recommendations for process improvements designed to more-closely align forecasting efforts
with internal requirements and updated and extended the client’s New York modeling capabilities
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using the AURORA production cost model; recommended key benchmarking tools for evaluation 
of specific forecasting results 

• Assisted in the assessment of a request to the Arkansas Public Service Commission for a
declaratory order; the request sought a finding that installation of environmental controls at the
Flint Creek power plant was in the public interest

• Assisted in assessing requests to the North Dakota Public Service Commission for Advanced
Determinations of Prudence; requests were sought by the Montana Dakota Utilities GT and the
Big Stone Air Quality Control System

• Assisted in a review of Entergy Arkansas’s strategic planning for post-System Agreement
operation on behalf of the General Staff of the Arkansas Public Service Commission

• Assisted a Vermont-based utility in the evaluation of a potential generation purchase; designed
an analytical model for use in evaluating potential revenue and cost streams under a variety of
scenarios

• Assisted in evaluating non-transmission alternatives (NTAs) as compared to a set of proposed
transmission upgrades in Vermont; assisted in the development of an economic scorecard
designed to facilitate the comparison of transmission and non-transmission solutions on equal
footing and compared potential rate impacts of the proposed solutions

• Assisted in evaluating non-transmission alternatives (NTAs) as compared to a set of proposed
transmission upgrades in Maine; evaluated the economics of transmission and non-transmission
solutions and leveraged market simulation models to estimate the impact of solutions on energy
clearing prices in Maine and in New England

• On behalf of Vermont-based utility, developed and analyzed non-transmission alternatives (NTAs)
to a set of proposed transmission upgrades that would impact the distribution-level supply
system; developed an economic tool to evaluate the cost of operating “pre-contingency”
generation options

• Analyzes budgetary and other cost-related data on behalf of the National Railroad Passenger
Corporation (Amtrak); interacts with the client on a monthly basis to provide analysis of power
cost drivers, track monthly power costs, and deliver other accounting and electric consulting
services; provides assistance in periodic power procurement activities

• Assisted in planning, managing, and performing an audit of actual and hypothetical purchased
power costs for a Michigan utility; issues included market valuation of potential sales, proper
treatment of a pumped storage unit, and validation of commitment/dispatch logic; this project
also involved a process audit and the review of large volumes of data involved in determining
hypothetical system costs

• Assisted in maintaining an Allocated Cost of Service model, including modifying allocators and
introducing new methodology

• Researched issues related to state, regional, and Federal environmental regulations and their
impacts on energy generation; modeled environmental variables including current SO2, NOX and
CO2 rates and allowance prices, emission control technologies, and likely future changes

• Participated in developing revenue projections for valuation of power plants
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PUBLICATIONS 
MCPC Project Benefits; Quantitative and Qualitative Benefits, Confidential Report prepared for Central 
Maine Power regarding the benefits of the Maine Clean Power Connection, a 345 kV transmission 
expansion accompanied by 1100 MW of wind energy project development offered in the Massachusetts 
RFP for Clean Energy Resources, July 27, 2017. Lead Analyst and Contributing Author. 

NECEC Project Benefits; Quantitative and Qualitative Benefits, Confidential Report prepared for Central 
Maine Power and H.Q. Energy Services regarding the benefits of the New England Clean Energy 
Connection, 1200 MW HVDC transmission expansion accompanied by 1090 MW of hydropower and wind 
energy project development offered in the Massachusetts RFP for Clean Energy Resources, July 27, 2017. 
Lead Analyst and Contributing Author. 

MREI Project Benefits; Direct, Indirect, Qualitative and Other Benefits, prepared for Central Maine Power 
Company and Emera Maine regarding the benefits of the Maine Renewable Energy Initiative, a 345 kV 
transmission expansion accompanied by 1200 MW of wind energy project development, 
January 28, 2016.  Lead Analyst and Contributing Author. 

MCPC Project Benefits; Direct, Indirect, Qualitative and Other Benefits”, prepared for Central Maine Power 
Company regarding the benefits of the Maine Clean Power Connection, a 345 kV transmission expansion 
accompanied by nearly 600 MW of wind energy project development, January 28, 2016.  Lead Analyst and 
Contributing Author. 

EMPLOYMENT HISTORY 
Daymark Energy Advisors Inc. Boston, MA 

Treasurer 2016 – Present 
Managing Consultant 2017 – Present 
Senior Consultant 2008 – 2017 
Analyst  2004 – 2008 

The Sports Authority  Ft. Lauderdale, FL 
Senior POS/EDP Programmer/Analyst     2002 – 2004 

University of Colorado Boulder, CO 
Instructor, Oracle SQL*Plus Class  2001 – 2001 

SHL USA Inc.  Boulder, CO 
Software Engineer  2000 – 2001 

Strategic Technologies Group  Boulder, CO 
Senior Consultant  1995 – 2000 

EDUCATION 
Syracuse University Syracuse, NY 

B.S., Accounting, Summa Cum Laude 1991 
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End Confidential PO 9] 9 

Based on all of the evidence related to potential impacts of the NECEC on Maine 10 

generators, it is highly unlikely that the NECEC will induce any Maine generators to retire, 11 

as both Daymark and LEI models have demonstrated.  In addition, if any Maine generators 12 

do retire, it will be a voluntary choice of the generator and not an action that is imposed on 13 

the generator by the NECEC or ISO-NE.  And finally, there is no credible evidence that the 14 

NECEC will produce materially different impacts on Maine generator economics as 15 

compared to any other state sponsored resource of the same size and characteristics. 16 

VIII. CO2 EMISSIONS IMPACT OF THE NECEC 17 

A. Review of Daymark Analysis 18 

The Daymark analysis found that adding the NECEC to the supply mix in New 19 

England yielded reductions in regional CO2 emissions.  Using the results of the previously 20 

discussed energy market modeling, we determined that the NECEC Project will induce 21 

annual CO2 emission reductions of approximately 3.1 million metric tons across New 22 
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England and the net emissions from the portion of regional generation serving Maine load 1 

will be reduced by approximately 264,000 metric tons per year.89 2 

B. LEI Analysis and Conclusions 3 

In similar fashion to the Daymark modeling, LEI produced an analysis of NECEC 4 

induced reductions in CO2 emissions in New England.  Their energy model results 5 

determined that the “NECEC could reduce CO2 emissions in New England by approximately 6 

3.6 million metric tons per year.”90 7 

C. GI Analysis and Conclusions 8 

The energy market model used by Mr. Speyer in his analysis of the impact of the 9 

NECEC on CO2 emissions shows reductions in New England emissions.  In fact, according to 10 

the Technical Report Mr. Speyer sponsored, “[i]n all cases, the results for New England 11 

match the analysis performed by Daymark, coming in at around a 3 million MT reduction in 12 

carbon emissions.”91 13 

Despite the savings in New England emissions, Mr. Speyer states that “[u]nder all 14 

scenarios, NECEC increases total carbon emissions.”  He reaches this conclusion by 15 

assuming the NECEC generation will not be incremental to current Hydro-Québec exports, 16 

instead reducing New York imports of Hydro-Québec hydropower in amounts equal to the 17 

imports of NECEC power.  He then states that, “[a]ny reduction in carbon emissions 18 

                                                           
89 Exhibit NECEC-5 at 4 of 98. 
90  LEI Report at 12 of 85. 
91  Speyer Direct Testimony, Exhibit JMS-4, Technical Report: New England Clean Energy Connect (NECEC) 

Regional Carbon Emissions Impacts, at 3. 
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TECHNICAL REPORT: 

NEW ENGLAND CLEAN ENERGY CONNECT (NECEC) 

REGIONAL CARBON EMISSIONS IMPACTS 

 
 

This technical report provides background, assumptions, and results supporting the 

analysis of the potential impact of the proposed New England Clean Energy Connect 

(NECEC) project on regional carbon emissions. 

 

Conclusion:   

Due to offsetting effects, NECEC would not generate any significant carbon emissions 

benefits and may even increase total carbon emissions under certain conditions.  Model 

runs holding Québec energy sales into the United States constant with and without 

NECEC indicate that carbon emissions could increase by more than 375,000 metric tons 

on an annual basis.   

 

1. CARBON EMISSIONS ON A REGIONAL AND GLOBAL BASIS 

 

The purpose of this analysis is to determine the potential impact of the New England 

Clean Energy Connect (NECEC) proposed high voltage direct current transmission line 

on carbon emissions.  NECEC runs from Windsor, Québec through Maine where it would 

interface with the New England power grid.  

 

Understanding the impacts of carbon emissions must be made on a broad regional and 

even global basis.  Carbon   is unlike other pollutants emitted by the electrical plants (such 

as sulfur, mercury, ash and particulates) that are more of a local problem.  Sulfur emissions 

however, are also a regional but not global since sulfur dioxide are emitted into the lower 

levels of the atmosphere turn into sulfuric acid that has down-wind affects in a broader 

region.   

 

Carbon emitted from power plants, automobiles, industrial facilities and mother nature 

itself moves into the atmosphere where it can accumulate over time, reaching levels of 

concentration that affect the world’s environment.  Emissions from New York or New 

England’s generating plants, for example, have impacts both broadly across the NYISO 

and ISO-NE areas as well as internationally.   
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Likewise, the benefits of reducing carbon will have broad consequences regionally and 

internationally, and therefore should be analyzed on a broader basis to understand the 

true extent of impacts.  

 

2. APPROACH 

 

To conduct an analysis of the impact of NECEC, a number of model runs were developed 

to understand the impact of different assumptions on carbon emissions. Each set of 

conditions included the following scenarios for the year 2023: 

 

1. Without NECEC: Assumes NECEC would not be built and New England 

operates according to the assumed market conditions. 

 

2. With NECEC: Assumes that NECEC would be operational by 2023, and Hydro-

Québec energy sales into the United States would be held constant between 

scenarios so that energy delivered by NECEC is sourced through reduced 

exports into other U.S. markets. 

 

Each of these scenarios is run assuming a different combination of natural gas and carbon 

prices. The results of the model runs were then compared to estimate the net impacts on 

dispatch and carbon emissions. 

 

3. KEY ASSUMPTIONS 

 

A number of key assumption were made and held constant across both scenarios.  The 

assumptions basically replicate the Daymark study as closely as possible, modify the 

natural gas price assumption, and modify the carbon price assumption.     

 

For purposes of maintaining Québec exports to the United States constant in both 

scenarios, scheduled energy flows were removed from the lowest-priced period in the base 

case without NECEC.  Flows across other New England Interties were held constant, 

reflecting the Massachusetts requirement that the energy supply be incremental to New 

England.  It is possible that the same condition could apply to New Brunswick which can 

serve as a conduit for energy flows from Québec into New England. 
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The contractual arrangements in place between Québec and Ontario to achieve lower 

carbon emissions in Ontario through power and energy purchases between the provinces 

limited the potential reduction in Québec sales to Ontario. It also would seem politically 

difficult for Québec to remove a substantial amount of energy sales from Ontario or New 

Brunswick and divert those sales to the United States.  

 

4. RESULTS 

 

Figure 1 summarizes the net carbon increase in metric tons for each set of assumptions. 

 

Figure 1: Net Change in Carbon Emissions in 2023 for Each Set of Assumptions   

Assumptions Natural Gas Price 

($/mmBtu) 

Carbon Price  

($/MT) 

Net Carbon 

Increase 

(Metric Tons) 

Daymark Reproduction 5.95 
$4/MMBTu - $11.50/MMBTu 

15 384,252 

Daymark Reproduction 

with Lower Gas Price 

4.65 
$3.50/MMBTu - $11/MMBTu 

15 341,892 

Current Conditions 4.65 
$3.50/MMBTu - $11/MMBTu 

5 54,314 

 

Under all scenarios, NECEC increases total carbon emissions.  The magnitude of the 

increase reflects how steep or flat the supply curve is based on a two key assumptions.  

The steeper the supply curve (i.e., higher gas and higher carbon price), the greater the 

impact of NECEC on total carbon emissions. 

 

5. UNDERLYING DETAIL 

 
The basis for the summary table is provided in charts that tally the total carbon emissions 

by electricity market.   

 

In all cases, the results for New England match the analysis performed by Daymark, 

coming in at around a 3 million MT reduction in carbon emissions. Once offsetting impacts 

associated with other areas are incorporated into the analysis, however, NECEC would 

increase total emissions across the northeastern energy markets. 
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5.1 Daymark Replication 

 

Assumptions: UPLAN model maintained by Calpine with replication of key Daymark 

assumptions in 2023: 

 

• Natural Gas: $5.95/mmBtu 

• Carbon Price: $15/MT 

• Renewable Build-out:  Consistent with Daymark stated RPS requirements 

 

Figure 2: Regional Results – Daymark Replication  

 
 

 

5.2 Daymark Replication with Lower Natural Gas Prices 

 

Assumptions: UPLAN model maintained by Calpine with replication of key Daymark 

assumptions in 2023 and lower natural gas price: 

 

• Natural Gas: $4.65/mmBtu 

• Carbon Price: $15/MT 

• Renewable Build-out:  Consistent with Daymark stated RPS requirements 

 

Net Carbon 

Emissions Impact

Without NECEC With NECEC MT

ISONE 26,808,907              23,795,605              (3,013,302)

NYISO 25,820,742               28,127,560               2,306,818

PJM 396,772,050             397,847,160             1,075,110

MISO 351,004,059             350,890,414             (113,645)

Ontario 3,600,282                 3,729,553                 129,271

NE+NY+PJM+MISO+IESO 804,006,040            804,390,292            384,252

State/Region
Carbon Emissions (MT)
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Figure 3: Regional Results - Daymark Assumptions with Lower Gas Price  

 
 

 

5.3 Current Conditions 

 

Assumptions: UPLAN model maintained by Calpine with assumptions that are more 

reflective of current conditions anticipated for 2023: 

 

• Natural Gas: $4.65/mmBtu 

• Carbon Price: $5/MT 

• Renewable Build-out:  Per scheduled operations date 

 

Figure 4: Regional Results – Current Market Conditions Anticipated for 2023  

 

 

Net Carbon 

Emissions Impact

Without NECEC With NECEC MT

ISONE 24,938,218              21,838,538              (3,099,680)

NYISO 28,333,277               30,370,800               2,037,523

PJM 373,320,687             374,150,495             829,808

MISO 344,100,279             344,573,575             473,296

Ontario 2,784,640                 2,885,585                 100,945

NE+NY+PJM+MISO+IESO 773,477,101            773,818,993            341,892

State/Region
Carbon Emissions (MT)

Net Carbon 

Emissions Impact

Without NECEC With NECEC MT

ISONE 25,533,455              22,212,625              (3,320,830)

NYISO 33,408,823               35,685,592               2,276,769

PJM 373,855,409             374,373,845             518,436

MISO 340,179,476             340,659,823             480,347

Ontario 2,643,966                 2,743,558                 99,592

NE+NY+PJM+MISO+IESO 775,621,129            775,675,443            54,314

State/Region
Carbon Emissions (MT)



Exhibit No. JMS-4 

 
Technical Report:  

NECEC Impact on Carbon Emissions 

Page 6 

 

  

 
 Copyright © 2018 Energyzt Advisors, LLC  All Rights Reserved 

6. CONCLUSIONS 

 

There are conditions under which NECEC will actually result in higher total carbon 

emissions across the northeast electricity markets.  

 

In particular, New York tends to have a higher carbon emissions intensity on the margin 

than New England.  Therefore, moving energy sales from New York into NECEC results in 

higher carbon emissions.  The magnitude of the impact, however, will depend on market 

conditions and how those conditions affect the slope of New England’s supply curve. 

 

Although energy from existing hydroelectricity plants owned and operated by Hydro-

Québec may seem to be the least costly option compared to other renewables, it could have 

an adverse consequence on the environment.  In contrast, purely incremental clean energy 

sources such as new solar, new wind turbines, new biomass or new hydroelectric would 

serve to displace existing carbon-generating resources without the perverse consequences 

of shifting existing energy supply across boundaries. 
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MDEP has stated that the shift to lower carbon fuels, such as natural gas, has driven 

statewide CO2 emissions levels to at least 10% below 1990 levels and contributed 

significantly to Maine’s progress towards its 2020 goals.298  However, in order for Maine to 

meet its long-term GHG reduction goal to reduce GHG emissions “sufficient to eliminate any 

dangerous threat to the climate,” Maine will need to take substantial steps to reduce the 

emissions of GHGs in the energy production and energy consumption sectors.  In fact, 

based on the Legislature’s guidance that a reduction of Maine GHG emissions “to 75% to 

80% below 2003 levels may be required” to achieve the long-term GHG reduction goal,299  

the State will need to reduce its CO2 or carbon dioxide equivalents (CO2e)(MMTCO2e) 

emissions by 19.94 million metric tons (to get to 75% below 2003 levels) to 21.26 million 

metric tons (to get to 80% below 2003 levels).300  Accordingly, substantial action to reduce 

GHG emissions levels in a sufficient quantity to meet, or even to make material progress 

towards meeting, this long-term goal is necessary, and the NECEC represents a concrete 

step the State can take now to achieve this goal.   

B. The Clean Hydropower Delivered by the NECEC Will Reduce Carbon 
Dioxide Emissions in Maine, New England, and Beyond, Consistent with 
Maine’s Long-Term GHG Emissions Reductions Goals.  
 

Once the NECEC goes into service in late 2022, it will significantly advance Maine’s 

progress towards meeting the long-term GHG reduction goals set forth in 38 M.R.S. § 576 
                                                           
298 Seventh Biennial Report on Progress Toward Greenhouse Gas Reduction Goals: Report to the Joint 
Standing Committee on Environmental and Natural Resources 128th Legislature, Second Session at 6, 11 (Jan. 
2018)(hereafter “2018 DEP GHG Biennial Report”) (stating that “[t]he data in Appendix A show that in 2015, 
Maine’s GHG emissions were 11.7% below 1990 levels, and that Maine is on track to meet the second 
statutory reduction target of 10% below 1990 levels by 2020.”).  
299 38 M.R.S § 576(3). 
300 In 2003, emission levels equaled 26.58 million metric tons of CO2 emissions (MMTCO2e).  When 
calculated, the lower limits set by the Legislature equal 6.65 and 5.32 MMTCO2e, respectively (26.58*(1-0.75) 
or 26.58*(1-0.80)). 2018 DEP GHG Biennial Report at 12. 
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by substantially reducing CO2 emissions across Maine and New England, through the 

delivery of clean energy into the ISO-NE Control Area that will displace fossil-fuel-fired 

generation.  In fact, three different production cost modeling experts in this proceeding, 

CMP’s consultant Daymark, the Commission Staff’s consultant LEI, and the Generator 

Intervenors’ consultants James Speyer and Tanya Bodell of Energyzt using Calpine’s model, 

have modeled the CO2 emissions reductions in New England resulting from the injection of 

9.45 TWhs of clean hydroelectric energy into ISO-NE and have found that the NECEC will 

drive significant carbon emissions reductions in Maine, Massachusetts and the entire New 

England region. 

Specifically, Daymark concluded that adding the NECEC-delivered hydropower to 

the supply mix in New England will induce annual CO2 emission reductions of 

approximately 3.1 million metric tons across New England and the net emissions from the 

portion of regional generation serving Maine load will be reduced by approximately 

264,000 metric tons per year.301  This is roughly equivalent to taking 56,051 passenger 

vehicles off the road in Maine each year.302 

LEI’s analysis found even greater emissions reductions from the NECEC-delivered 

clean energy, stating that the NECEC could reduce CO2 emissions in New England by 

approximately 3.6 million metric tons per year.303  The Energyzt/Calpine modeling likewise 

found that the NECEC-delivered clean energy will result in an annual reduction of 3 million 

                                                           
301 Daymark Rebuttal at 40:18-41:2 (citing Exhibit NECEC-5 (Daymark Report) at 4 of 98). 
302 GHG metric ton reduction equivalencies calculated using the U.S. Environmental Protection Agency 
Greenhouse Gas Equivalencies Calculator (updated Dec. 2018), available at 
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator.  
303 LEI Report at 12 of 85. 

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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metric tons of CO2 emissions in New England.304  Neither LEI’s analysis nor Energyzt’s 

analysis included a specific finding as to the Maine-based GHG reductions, but using 

Daymark’s approach of calculating the Maine GHG reductions based upon a ratio of Maine 

load to New England load,305 the NECEC would result in approximately 255,000 metric tons 

of GHG reductions per year in Maine using the results of Energyzt’s analysis and 

approximately 306,000 metric tons of GHG reductions per year in Maine using the results 

of LEI’s analysis.  This is roughly equivalent to taking between 54,140 to 64,968 passenger 

vehicles off the road in Maine each year.306 

C. Hydro-Québec has Sufficient Clean Energy Available for Export to Meet 
its Obligations to New England without Shifting Exports Away from New 
York or other Regions.  

Their findings of NECEC’s facilitation of carbon emission reductions in New England 

aside, the Generator Intervenors argue that the NECEC will result in increased total carbon 

emissions across the Northeast region, because, they claim, Hydro-Québec will have to 

divert exports to other energy markets in order to increase exports to New England over 

the NECEC.  As discussed below, the record demonstrates that this claim is unfounded and 

contradicted by information provided directly by Hydro-Québec. 

In his direct testimony, Generator Intervenor witness Mr. Speyer claims that in the 

2023 study year, Hydro-Québec would have to reduce exports to other markets in order to 

supply energy to Massachusetts via the NECEC transmission line.  Mr. Speyer asserts that 

                                                           
304 Speyer Direct, Exhibit JMS-4, Technical Report: New England Clean Energy Connect (NECEC) Regional 
Carbon Emissions Impacts at 3 (Apr. 2018). 
305 Exhibit NECEC-5 (Daymark Report) at 21 of 98. 
306 U.S. Environmental Protection Agency Greenhouse Gas Equivalencies Calculator (updated Dec. 2018), 
available at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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XII. CONCLUSION 

For the foregoing reasons, CMP respectfully requests the Commission conclude that 

a public need exists for the NECEC.  The Commission should therefore grant a CPCN for the 

NECEC, as described in Appendix 1. 

Respectfully submitted, 
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in New England, we soften demand for RGGI allowances, the bank 

goes up, and the number of allowances that get sold in the 

market are less overall.  And that affects how it works over 

time because of the bank and because the states may adjust the 

state -- or RGGI may decide to adjust the state budgets.  But 

more importantly, there is a direct correlation between the 

price of RGGI allowances and the revenue that Maine and, 

therefore, Efficiency Maine Trust receive.  And this can only 

help suppress prices in the RGGI market.  And I think that it's 

unfortunate that that wasn't considered earlier in the case as 

I said, and I think it's very unfortunate that that's not 

considered in the context of the settlement.  Thank you. 

MR. TANNENBAUM:  I'd like to follow up on that, John.  

The issue about the impact on the Efficiency Maine Trust is 

that a reduction in CO2 emissions will reduce the price of RGGI 

allowances. 

MR. FLUMERFELT:  That's correct. 

MR. TANNENBAUM:  But would that mean that the NECEC 

will reduce carbon emissions? 

MR. FLUMERFELT:  NECEC will certainly reduce carbon 

emissions in New England by displacing existing fossil fuel 

generation both in Maine and across New England. 

MR. TANNENBAUM:  Okay. 

MR. FLUMERFELT:  There's the broader question about 

net carbon emissions, but that's not part of the settlement. 
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incremental hydropower generation in response to any particular solicitation.  Thus, for 1 

example, it was not possible for Hydro-Québec to build additional new hydropower 2 

resources to meet the timeline for the 83D RFP.  It is for this reason that Hydro-Québec 3 

indicated as part of the NECEC bid that the offered hydropower supply would come from 4 

Hydro-Québec’s existing facilities.  This, however, does not mean that Hydro-Québec’s 5 

deliveries under the NECEC will not be incremental to its historic exports to New England 6 

(and regionally).  Hydro-Québec has pursued an incremental and on-going development 7 

program to add capacity based on its expectations of increasing demand for clean energy 8 

across the northeast U.S. and Canada and in order to permit it to participate in solicitations 9 

like the Massachusetts 83D RFP.  CMP understands that Hydro-Québec’s selection to 10 

provide Massachusetts the 9.45 TWh of incremental hydropower under the NECEC PPAs is 11 

an important next step for Hydro-Québec as a prominent source of clean energy for the 12 

region.  It justifies Hydro-Québec’s on-going capacity expansion efforts which Hydro-13 

Québec expects to complete in 2025 and provides a basis for Hydro-Québec to begin work 14 

on the next round of capacity expansions to meet the northeast region’s increasing demand 15 

for clean energy.68 16 

3. Nearly All Hydro-Québec Deliveries Under The NECEC PPAs Will 17 
Be Incremental To Its Historical Energy Exports To Surrounding 18 
Regions. 19 

 20 
CMP understands, based on publicly available information, that upon the 21 

commencement of deliveries under the NECEC PPA Hydro-Québec will be able to increase 22 

its total energy exports to ensure that all, or at least the vast majority, of the 9.45 TWh 23 

                                                 
68 See Hydro-Québec, Strategic Plan 2016-2020 Stetting new sights with our clean energy (Hydro-Québec 2016-
2020 Strategic Plan), at 7, available at http://www.hydroquebec.com/data/documents-
donnees/pdf/strategic-plan.pdf. 

http://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf
http://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf
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delivered to the Massachusetts EDCs will be incremental over Hydro-Québec’s recent 1 

export levels.  To measure the incremental nature of Hydro-Québec’s future increased 2 

exports it is important to set a baseline based on Hydro-Québec historical exports.  Using a 3 

historical average over the last five years is appropriate given variances that may occur in 4 

any particular year in terms of rainfall, weather, market and other conditions.  Hydro-5 

Québec’s average annual level of exports over the most recent five year period of 2013-6 

2017 is 30.5 TWh. 7 

Starting with a 30.5 TWh export baseline, CMP has assessed, using publicly available 8 

information, whether Hydro-Québec will be able to increase its exports to adjoining control 9 

areas, including New England, to 40.5 TWh (including a gross up for line losses) per year 10 

starting in 2023.  This level will ensure Hydro-Québec maintains historical exports to 11 

adjoining control areas while adding the 9.45 TWh of exports to New England called for in 12 

NECEC PPAs. 13 

CMP understands that Hydro-Québec plans to achieve this increased export level by 14 

using its existing hydropower capacity, including the Romaine 3 unit (395 MW) added in 15 

2017, plus certain capacity additions that are expected by 2025.  These capacity additions 16 

are made up of new hydropower generation facilities, Romaine 4 unit (245 MW expected in 17 

service in 2020), and capacity upgrades at existing hydro facilities (such as the replacement 18 

of aging turbines with more efficient, new equipment) (500 MW by 2025). 19 

In addition, to achieve the necessary energy output, CMP believes that Hydro-20 

Québec will use the energy it has stored in its hydropower reservoirs.  In recent years, 21 
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incremental hydropower generation in response to any particular solicitation.  Thus, for 1 

example, it was not possible for Hydro-Québec to build additional new hydropower 2 

resources to meet the timeline for the 83D RFP.  It is for this reason that Hydro-Québec 3 

indicated as part of the NECEC bid that the offered hydropower supply would come from 4 

Hydro-Québec’s existing facilities.  This, however, does not mean that Hydro-Québec’s 5 

deliveries under the NECEC will not be incremental to its historic exports to New England 6 

(and regionally).  Hydro-Québec has pursued an incremental and on-going development 7 

program to add capacity based on its expectations of increasing demand for clean energy 8 

across the northeast U.S. and Canada and in order to permit it to participate in solicitations 9 

like the Massachusetts 83D RFP.  CMP understands that Hydro-Québec’s selection to 10 

provide Massachusetts the 9.45 TWh of incremental hydropower under the NECEC PPAs is 11 

an important next step for Hydro-Québec as a prominent source of clean energy for the 12 

region.  It justifies Hydro-Québec’s on-going capacity expansion efforts which Hydro-13 

Québec expects to complete in 2025 and provides a basis for Hydro-Québec to begin work 14 

on the next round of capacity expansions to meet the northeast region’s increasing demand 15 

for clean energy.68 16 

3. Nearly All Hydro-Québec Deliveries Under The NECEC PPAs Will 17 
Be Incremental To Its Historical Energy Exports To Surrounding 18 
Regions. 19 

 20 
CMP understands, based on publicly available information, that upon the 21 

commencement of deliveries under the NECEC PPA Hydro-Québec will be able to increase 22 

its total energy exports to ensure that all, or at least the vast majority, of the 9.45 TWh 23 

                                                 
68 See Hydro-Québec, Strategic Plan 2016-2020 Stetting new sights with our clean energy (Hydro-Québec 2016-
2020 Strategic Plan), at 7, available at http://www.hydroquebec.com/data/documents-
donnees/pdf/strategic-plan.pdf. 

http://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf
http://www.hydroquebec.com/data/documents-donnees/pdf/strategic-plan.pdf
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delivered to the Massachusetts EDCs will be incremental over Hydro-Québec’s recent 1 

export levels.  To measure the incremental nature of Hydro-Québec’s future increased 2 

exports it is important to set a baseline based on Hydro-Québec historical exports.  Using a 3 

historical average over the last five years is appropriate given variances that may occur in 4 

any particular year in terms of rainfall, weather, market and other conditions.  Hydro-5 

Québec’s average annual level of exports over the most recent five year period of 2013-6 

2017 is 30.5 TWh. 7 

Starting with a 30.5 TWh export baseline, CMP has assessed, using publicly available 8 

information, whether Hydro-Québec will be able to increase its exports to adjoining control 9 

areas, including New England, to 40.5 TWh (including a gross up for line losses) per year 10 

starting in 2023.  This level will ensure Hydro-Québec maintains historical exports to 11 

adjoining control areas while adding the 9.45 TWh of exports to New England called for in 12 

NECEC PPAs. 13 

CMP understands that Hydro-Québec plans to achieve this increased export level by 14 

using its existing hydropower capacity, including the Romaine 3 unit (395 MW) added in 15 

2017, plus certain capacity additions that are expected by 2025.  These capacity additions 16 

are made up of new hydropower generation facilities, Romaine 4 unit (245 MW expected in 17 

service in 2020), and capacity upgrades at existing hydro facilities (such as the replacement 18 

of aging turbines with more efficient, new equipment) (500 MW by 2025). 19 

In addition, to achieve the necessary energy output, CMP believes that Hydro-20 

Québec will use the energy it has stored in its hydropower reservoirs.  In recent years, 21 



EXHIBIT NO. FBS-1.COR 

EXHIBIT NO.  FBS-1.COR 

CORRECTED 

Prepared Corrected Supplemental Testimony of 

William S. Fowler and Tanya L. Bodell 

ATTACHMENT IX (2 of 3)



EXHIBIT NO. FBS-1.COR 

PREPARED CORRECTED SUPPLEMENTAL TESTIMONY     DOCKET NO. 2017-00232  
OF WILLIAM S. FOWLER AND TANYA L. BODELL  Page 27 of 60 

A: Yes.  Both Hydro-Québec’s strategic plan and Hydro-Québec Distribution’s planning 1 

documents indicate that the region is short capacity. 2 

• Strategic Plan: Hydro-Québec’s Strategic Plan 2016-2020 indicates that Québec is 3 

short capacity and will be meeting its capacity requirements through energy 4 

efficiency initiatives, issuing tenders for capacity, Romaine-4 coming online in 2020, 5 

Hydro-Québec Production’s anticipated upgrades of 500 MW in 2025, and potentially 6 

other hydroelectric investments.457 

• Supply Plan for the Integrated Network: A detailed supply procurement planning 8 

document and a status report issued by Hydro-Québec Distribution projects a capacity 9 

shortfall of 1,100 MW by 2022/23 increasing up to 1,900 MW by 2025/26, even 10 

accounting for increased capacity commitments that appear to correspond to the 11 

Romaine units. Exhibit Nos. FBS-3 and FBS-4 provide a translation of the projections 12 

from the 2016 and 2017 plans, respectively, including an excerpt of the discussion 13 

that indicates Hydro-Québec Distribution anticipates capacity purchases on a short-14 

term basis to cover its shortfalls.  In fact, the company is looking for new interties 15 

with the U.S. that would allow for increased purchases of capacity from U.S. markets 16 

into Québec: 17 

Furthermore, the Distributor is eagerly awaiting the development of 18 

interconnection projects between Québec and the United States. 19 

However, uncertainties regarding these various projects do not allow the 20 

45  NECEC – 54: Hydro-Quebec, Strategic Plan 2016-2020, p. 7 and Maine PUC Docket 2017-00232, Hearing (In 
Camera), October 19, 2018, pp. 129-131.  
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Figure 7:  Ontario Wholesale Energy Market Prices  

 
 Source: Ontario IESO 

 

3. PROJECTED EXCESS ENERGY IN 2023 

 

Between 2017 and 2023, Hydro-Québec is scheduled to bring a new hydroelectric 

generation project online: Romaine-4.  Romaine-4 would add another 245 MW of capacity 

and 1.3 TWh of energy.  However domestic load also is expected to be higher according to 

the Hydro-Québec Distribution’s long-range plan for 2017 - 2026.12 

 

                                                 
12 Hydro-Québec Distribution Plan, ÉTAT D'AVANCEMENT 2017 DU PLAN 

D'APPROVISIONNEMENT 2017-2026, p. 10. 

 http://www.regie-energie.qc.ca/audiences/Suivis/SuiviR-3986-2016_PlanAppro2017-

2026/HQD_SuiviPlanAppro2017-2026_31oct2017.pdf  
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Figure 8 provides an estimate of the excess energy that would be available for export in 

2023 based on the projected energy (including Romaine-4) less projected domestic load 

requirements. 

 

Figure 8: Calculation of Québec’s Excess Energy in 2023 

 

Excess energy of 33.5 TWh would not be constrained by limited tieline capacity of more 

than 60 TWh.   

   

Therefore, if the New England Clean Energy Connect (NECEC) transmission line were to 

come online, Québec will supply energy into Maine by simply reducing its exports into 

other markets. 

 

                                                 
13 Hydro-Québec,  

 www.hydroquebec.com/sustainable-development/energy-environment/power-generation-

purchases-exports.html  

14 Hydro-Québec, “A Natural Ally for Massachusetts’ Energy Transition,” 

http://news.hydroquebec.com/media/filer_private/2018/01/25/a_natural_ally_for_massachusetts_en

ergy_transition.pdf  

15 Difference between 2026 value of 18.8 TWh and 2017 value of 15.3 TWh. 

 www.hydroquebec.com/sustainable-development/energy-environment/power-generation-

purchases-exports.html  

16 Sum of individual components above the line in the table. 

17 État d’avancement 2017 du Plan d’approvisionnement 2017-2026, 10/31/2017, Table 1, p. 6 and 

Table 2, p. 8. 

Excess Energy Available for Export Net Output  

(GWh/year) 

Total Energy Generated or Purchased in 201613 217,200 

Romaine 3 and Romaine 4 Hydroelectric Facilities14     1,300 

Incremental Long-term Non-Heritage Supply (2017-2026)15     3,500 

Projected energy in 202316  222,000 

Projected domestic requirements in 202317 (188,500) 

Excess energy available for export in 2023    33,500 

http://www.hydroquebec.com/sustainable-development/energy-environment/power-generation-purchases-exports.html
http://www.hydroquebec.com/sustainable-development/energy-environment/power-generation-purchases-exports.html
http://news.hydroquebec.com/media/filer_private/2018/01/25/a_natural_ally_for_massachusetts_energy_transition.pdf
http://news.hydroquebec.com/media/filer_private/2018/01/25/a_natural_ally_for_massachusetts_energy_transition.pdf
http://www.hydroquebec.com/sustainable-development/energy-environment/power-generation-purchases-exports.html
http://www.hydroquebec.com/sustainable-development/energy-environment/power-generation-purchases-exports.html


Now let's talk about Hydro-Québec, which has a number of cases.  

That's still the case, however. A lot of cases on the sketch board. We have the opportunity, with 
us today, to ask all the questions because the president, Éric Martel, is here.  

- Good morning, Mr. Martel. - Good morning, Mr. Dumont. 

Let us start with a very simple issue that has been a major issue in the news.  

- The famous overpayments. - Overpayments. 

Some people said, "Well, Mr. Legault, he had complained about overpayments. Once elected, 
Hydro will send us cheques." You have to accept first of all what overpayments are when you 
talk about them.  

You know, every year, we go before the Régie de l'énergie and work with them on a budget, 
and we say, for example, we will provide you, Quebeckers, with full service, for example, $12 
billion.  

- At the end of the year... - This determines the price. 

It determines the price. That's how we calculate the rate based on it. 

It's never a perfect calculation. A budget will happen - We in general, we reach 99.5 on average, 
over the last 10-15 years, of that budget.  

We always do it at a lower cost. 

We are providing the same service that we promised Quebeckers. 

But it costs a little less than expected, about $50 million. 

Because you're budgeting too high. So some would say too cautious. 

Exactly. You could say that. But imagine the opposite, that we are over $200 million, and then 
we turn around and say you owe us $200 million for next year. So there, at that point, it would 
be - - We would complain. - We'd complain too. Achieving 100% is almost impossible. So we 
usually arrive, perhaps in a conservative way, but we always get into our budget.  

So, over seven - eight years, these sums that you spent a little less than expected each year, it 
was one and a half million - - One and a half billion. - A billion and a half, I'm sorry, - what we 
called overpayments. - Exactly.  

So it's true that we received that as an extra, but at the same time, it's a service that we have to 
measure. We provided the service we said we would provide to Quebeckers, but we often made 
efficiency gains. We did it more efficiently.  

Translated english transcript for Le Journal de Quebec, Video Interview With Eric Martel (in French), “Hydro-Québec donne la priorité à 
l’exportation” [Hydro-Québec gives priority to exportation] (Nov. 21, 2018), located at https://www.journaldequebec.com/2018/11/21/entrevue-avec-eric-
martel--hydro-quebec-donne-la-priorite-a-lexportation.  

ATTACHMENT X 



And the previous government had said: "We are in a deficit situation.", when they took power, 
"We're going to keep all these sums." It had been like that for several years.  

So they went into the public treasury.  

- It went into the public treasury. - Via the Ministry of Finance.  

The good news is that it does not go into the pockets of a wealthy shareholder because Hydro-
Québec belongs to us and it is obviously redistributed, the state redistributes it, in health 
services and elsewhere.  

So that money is not in the vaults of the basement - the Hydro-Québec building. - Not at all. 

In treasure chests We wrote the cheque, but in Quebec City. So, Quebec City has it.  

What is happening now is that there was a change in the law that took shape last year. Now we 
share them.  

Last year, we shared, from memory, about 45 million dollars that we gave back to the people. 

Now, we don't write a check to everyone or send you a check for a few dollars. Let's put it back 
into the new tariff case.  

It's like a credit. We start the new year with a credit. 

- On the rates. - On the rates. 

So, how many more years do we have to have a credit like that - on rates? - Oh, well, the law 
tells us, - every year - - Every year.  

Half of the overpayments we had before, we say, you will give it back to Quebeckers and the 
rest will keep it for you because, as I tell you, it still remains in the taxpayers' pockets.  

Let's move on. Let's talk about rates because people are always complaining about the 
electricity bill and now it's already getting cold by November 15. It doesn't look good this year.  

How do you rate our rates? What do you promise us for the next few years?  

The good news is that I made a promise when we started about three and a half years ago 
together.  

We're going to make you rate increases under inflation. 

- So we're happy to say - - Is that what it's been like so far?  

This is the fourth year that we have just filed our rate case.  



This year we are at 0.3, next year we asked for 0.8.  

So, we're at the bottom of inflation four years ago.  

- You're below 1%. - Yes, we're below 1%.  

So, we're very happy about that. We delivered our promise on that and at the same time, the 
company is doing well because we have succeeded...  

You may have seen our financial results last week, we are 18% more profitable than last year. 
So, it's going well.  

We have to say to ourselves, at Hydro-Québec, we have good financial results and we have 
succeeded in lowering rates. Our rates are still today and even widening the gap, the lowest 
rates in North America.  

Even when compared to the European Union, we have the lowest rates.  

So, we can say that, we can be happy about that, and these rates, what is interesting to say is 
that when we look at... When I took office, we were about 13% better than the second ones and 
now we're 17, 18% better. So we're digging that gap.  

It is a competitive advantage for Quebec as well.  

First, we know that we heat with electricity, but it also allows us to attract companies, and that is 
our mission to keep them down.  

Well, I'm going to go through the news. There are so many subjects. 

The famous Apuiat project. Wind power project in collaboration with the Innu of the North Shore. 
The government did not want to, but what is happening now, what people were told at home, 
that it was Martel who did not want to, is the president of Hydro-Québec who started putting in 
Legault's head that this is a bad project. True or false?  

Listen, I, what I did, as the person responsible for managing Hydro-Québec with my team, we 
had to make sure, with the former government, that we put the facts on the table and say, 
"Look, we are in a surplus situation." - So we don't need it. - We don't need it.  

That's clear and I'm not coming back for that and I'm not hiding.  

We don't need it this year, Mr. Dumont, we spilled 10 terawatt hours of electricity.  

That means we didn't turbinate water, we let it pass by the dams because we had too much.  

How much could it cost if we could sell this?  

If we sell it on the American market right now, maybe $500 million in additional revenue.  

Stracy
Highlight



 
- That we let it flow there. - Hence the importance of having additional transmission lines 
because we have energy.  
 
It's here... We have to sell it to the Americans.  
 
And I will come back to our export projects later.  
 
But to repeat your question on the Apuiat project, we don't need it.  
 
We have a surplus for a long time to come.  
 
There was a letter that went out in the media under your name, I don't know if you're going to 
tell me it's real or not.  
 
- It was the real letter. - Was that the real letter?  
 
That was about the loss over the term of the contract, - a billion and a half, two billion. - To the 
government, the message is exactly that, Mr. Dumont, it was: "We don't need it." But the 
government owns Hydro-Québec.  
 
In the end, I have to respect that, but I have to put the facts on the table.  
 
They were informed, at that time, that they would say: "Look, if we ever move forward, it will cost 
Hydro-Québec between $1.5 billion and $2 billion in net income.  
 
- Those were real numbers. - They were real numbers.  
 
In fact, our own number was 1,667,000, but here, - there are more optimistic scenarios - - I 
understand, I understand.  
 
It's between 1.5 and 2 and that's what I had to say.  
 
So we said it. Unfortunately, the letter leaked and there was an outcry.  
 
We were in the middle of an election campaign. You know, when you're in charge of Hydro-
Québec or the caisse, we always try not to interfere in the election campaign.  
 
We knew we had a long list of topics. This one, unfortunately, has become a campaign issue. - 
It still brought up the idea that there was between you and the new Prime Minister, Mr. Legault, 
an accomplice, a lot of chemistry.  
 
Did you have any privileged or unique meetings with him before the election campaign?  
 
I haven't had any meetings with Mr. Legault.  
 
I know there were rumours going around that we were seen at the restaurant, maybe I have a 
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look-alike, but it didn't happen.  
 
- That is not true. - That is not true.  
 
That is completely false. Mr. Legault and I, like all party leaders, and I made that clear when I 
arrived at the head Hydro-Québec, I meet everyone. I met Mr. Legault in Hydro-Québec's 
offices, but it was a year or so - before the campaign. - Not a secret restaurant.  
 
- No, no, no, no. - At the office.  
 
And the government knew about it. I met Mr. Péladeau at the time, I met Mr. Lisée too.  
 
I took my precautions, I run Hydro-Québec, I'm not politicized, and I made sure to keep 
everyone informed about our cases and what we were doing and to listen to them too, to hear 
them.  
 
Since we are talking about the new government, I will take you to these projects.  
 
A willingness to export, to sell to Americans, Ontarians, potentially even to develop new dams, 
something that had not been discussed much in recent years.  
 
Does that make sense, does it fit into your business plan?  
 
It's absolutely in our plan. The plan we tabled three years ago in the National Assembly, which 
was approved, is that we said, "Look, priority number one, we are in surplus.  
 
It takes us lines to export that." I don't want to throw ten terawatt-hours of water away every 
year and not monetize it.  
 
It's really our inability to transport it.  
 
- Absolutely. - It's the lack of lines.  
 
Quebec is saturated. Obviously, we have growth in Quebec.  
 
We work hard to bring in data centres, people who consume a lot, and that has had some 
success.  
 
In the last quarter, we had about 4-5% of our growth coming from the efforts we made, but 
exports, we need lines to go down more.  
 
That's why we're happy at the beginning of the year, we won our biggest lifetime contract with 
Massachusetts.  
 
- We signed - - We still have a problem, no one wants to have the line on their property.  
 
But that's part of it, you see, it's long term projects with Maine. We're getting there, getting 
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permits - - We're going around New Hamsphire. - We'll find somewhere else.  
 
And we have yet another solution, a plan C, if necessary.  
 
You're not worried that we're going to do this line.  
 
We're going to make it, they want it. We were still in Massachusetts last week, you know the 
Prime Minister was there.  
 
So what the Prime Minister is saying is that we have to export and we are completely in this.  
 
Our strategic plan, which is also a three-year plan, will have to be looked at over the next five 
years, Hydro-Québec, to see on which river we could go on another major project. I've always 
said - But now we're already in surplus. If we do another big project, it must be sold in advance.  
 
It has to be sold, and it has to be profitable.  
 
And at the same time, it takes 15 to 18 years to build a new project.  
 
I can easily see that in 21, 22 we will have to make a decision to perhaps build something that 
would be ready in 38, 39, 40,  
 
but don't forget that there are major milestones coming in 2040.  
 
What is happening with aluminum smelters? There are several contracts that are ending. What's 
going on with Churchill Falls post 41. So there are some big questions that are open to us to 
answer and we are preparing for that. We will be ready in 2021-22, Hydro-Québec, we say if we 
have to build for the future, here is the project we recommend.  
 
Let's talk about internal management: do you pay irregular bonuses that are not recorded in 
your executives' official remuneration books?  
 
So, look, it's been positioned a little like a secret, etc.  
 
It's no secret at all. We did a mea culpa last week.  
 
We did... This is a mistake. We have a compensation policy in place since 1997. In 2008, new 
rules were introduced in a decree that affected part of our policy.  
 
- It was from the government. - It came from the government on the variable pay policy.  
 
We had an interpretation. Our compensation people, our experts at the time, looked at it and 
said: "There are things we can do, there are things we can no longer do." But there have been 
interpretations of data on so-called retention bonuses. And now I'm correcting right now, it's not 
just on executives.. We have a duty...  
 
Of the 75 people affected by this case, we have about 13 who are executives; the others are 
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employees.  
 
- Employees who - - What's so special about them?  
 
That's it, that's it. They are employees who arrive with specific skills.  
 
Manage a pension plan. Manage, for example, all the exports we make. You know we have a 
group of about 40 people on the phone.  
 
It is a transitional floor where we sell imported energy. It's people - a rare pearl species that's 
hard to replace.  
 
Absolutely. So we are willing to pay them more because we keep the retention and we want to 
have the best too, because I don't want to come back in a year and say, "Look, we mismanaged 
our pension plan or our exports.  
 
It cost us two, three hundred million dollars." It wouldn't be good for anyone.  
 
Because we didn't have the right employee, we put an incompetent one in.  
 
Exactly. It's better to have competent employees.  
 
It costs us about $1.9 million a year.  
 
Why is that in the news? Now you're explaining it to me, - That's a good question. - like a hidden 
thing.  
 
Our auditor, it's his job to do that.  
 
He checks all our processes to ensure that...  
 
You know, at Hydro-Québec, we have to be whiter than white and he discovered that. He asked 
himself questions and his questions were true, were fair.  
 
When we looked at this, the compensation people said it was okay. We double-checked that 
and said that maybe we stretched the elastic, and maybe we couldn't do it.  
 
Corrective measures are being taken to ensure that this is done in the right way. We must 
ensure that we do not lose these employees who make a significant contribution to Hydro-
Québec.  
 
So, we're in this right now, but there was nothing secret, no bad faith and no bad intention to 
hide it.  
 
When we saw it, we said to ourselves that there was a problem, that we had just realized it, that 
we were simply going to manage it.  
 



Éric Martel, thank you very much for being with us today.  
 
- Thank you, Mr. Dumont. - Goodbye.  
 
Goodbye. 
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ABSTRACT

Trends in Canada’s climate are analyzed using recently updated data to provide a comprehensive view of

climate variability and long-term changes over the period of instrumental record. Trends in surface air tem-

perature, precipitation, snow cover, and streamflow indices are examined alongwith the potential impact of low-

frequency variability related to large-scale atmospheric and oceanic oscillations on these trends. The results

show that temperature has increased significantly inmost regions of Canada over the period 1948–2012, with the

largest warming occurring inwinter and spring. Precipitation has also increased, especially in the north. Changes

in other climate and hydroclimatic variables, including a decrease in the amount of precipitation falling as snow

in the south, fewer days with snow cover, an earlier start of the spring high-flow season, and an increase inApril

streamflow, are consistent with the observed warming and precipitation trends. For the period 1900–2012, there

are sufficient temperature and precipitation data for trend analysis for southern Canada (south of 608N) only.

During this period, temperature has increased significantly across the region, precipitation has increased, and

the amount of precipitation falling as snowhas decreased inmany areas south of 558N.The results also show that

modes of low-frequency variability modulate the spatial distribution and strength of the trends; however, they

alone cannot explain the observed long-term trends in these climate variables.

1. Introduction

Over the past several decades, the northern regions

have experienced some of the most rapid warming on

Earth (Alexander et al. 2013; Houghton et al. 2001). The

annual mean temperature over the high-latitude land

area has increased by almost twice the rate of the global

average (AMAP-SWIPA 2011; Anisimov et al. 2007;

ACIA 2005). The cause of the warming amplification in

the northern regions has been attributed primarily to

temperature and albedo feedbacks because of complex

interactions between land surface temperature, snow

cover or sea ice extent, and the atmosphere (Pithan and

Mauritsen 2014; Serreze and Barry 2011). Canada, with a

large northern landmass, is also experiencing rapid

warming with nationwide annual mean surface air

temperature increasing by 1.58C over the period 1950–

2010 (Vincent et al. 2012). This warming has been ac-

companied by significant changes in many other climate

elements, in different parts of the country, including in-

creases in precipitation (Mekis and Vincent 2011), de-

creases in the duration of snow cover (Brown andBraaten

1998), and decreases in streamflow (Zhang et al. 2001).

These changes in Canada’s climate have widespread im-

pacts on the environment, economic activities, and human

health, especially in the north, where warming is pro-

ceeding more rapidly and where ecosystems and tradi-

tional lifestyles are particularly sensitive to warming

(Warren and Lemmen 2014; Allard and Lemay 2012).

Recent changes in Canada’s climate have been at-

tributed, at least in part, to the increase in the concen-

tration of atmospheric greenhouse gases associated with

anthropogenic activities. Evidence of an anthropogenic

influence was found on temperature in the southern

regions of Canada (Zhang et al. 2006), in the Arctic

(Najafi et al. 2015; Gillett et al. 2008), on Arctic sea ice

and precipitation (Min et al. 2008a,b), and to a lesser

extent on heavy precipitation events over a large part of

the Northern Hemisphere land areas (Min et al. 2011).
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Barnett et al. (2008) attributed much of the observed

changes during the second half of the twentieth century

seen in winter surface air temperature, river flow, and

snowpack in the westernUnited States to anthropogenic

forcing.

Previous studies have documented significant links

between low-frequency modes of atmospheric–oceanic

variability and Canadian climate. For example, positive

phases of the Pacific decadal oscillation (PDO) and El

Niño–Southern Oscillation (ENSO) have been associ-

ated with warm winter temperatures in western and

central Canada (Shabbar and Yu 2012; Bonsal et al.

2001; Shabbar and Khandekar 1996) and a reduction of

snow cover in western Canada (Brown 1998). An abrupt

transition to lower snow depths in the mid-1970s was

related to a shift in the Pacific–North America (PNA)

index (Brown and Braaten 1998). Interannual variations

in Canadian Prairies precipitation have been associated

with ENSO variations (Bonsal and Lawford 1999;

Shabbar et al. 1997). Positive phases of the PNA pattern

and PDO corresponded to shorter durations of ice cover

on lakes and rivers (Bonsal et al. 2006), increasing

streamflow regime in spring (Brabets and Walvoord

2009), and earlier high-flow season (Stewart et al. 2005).

Trends toward positive modes of the North Atlantic

Oscillation (NAO) were associated with cold and dry

winters in northeastern Canada (Bonsal et al. 2001).

Brown (2010) documented evidence of an abrupt de-

crease in snow depth in southern Quebec around 1980

linked to a reduction in the number of winter storms

over the region (Wang et al. 2006) coinciding with a

transition to more positive values of the NAO.

It is important to improve our understanding of the

various mechanisms responsible for changes in regional

surface climate. Large-scale oscillations have a signifi-

cant influence on climate trends: at times, they can mask

or enhance the trends depending on the phase of the

oscillation and the time period selected for trend anal-

ysis. Canada’s climate shows multidecadal-scale vari-

ability over the past century associated with oceanic and

atmospheric modes: the relationships are however re-

gionally based and are more evident during the boreal

winter. Canada’s climate has also been influenced by

anthropogenic warming in recent decades. It is

therefore a complex task to estimate the magnitude of

climate trends and their potential causes.

The first objective of this study is to provide a com-

prehensive analysis of the climate trends in Canada,

including those for temperature, precipitation, snow-

cover, and streamflow indices using recently updated

data, and to highlight the consistency among the trends

in related climate variables over similar periods of time.

The second objective is to evaluate the climate trends

after removing the potential effects of low-frequency

variability modes in order to determine if the trends re-

main significant and if they become more consistent

across the country. To this end, climate trends are

reassessedwhen indices of large-scale oscillations are used

as explanatory variables in the trend estimation. Section 2

describes the datasets and section 3 presents the meth-

odology. The trends in Canada’s climate are described

in section 4. The climate trends after removing the in-

fluence of low-frequency variability modes are provided

in section 5. A summary and discussion follow in section 6.

2. Data

A number of data-related issues arise when attempting

to analyze climate trends in Canada. There have been

changes in instrumentation, observing practices, and re-

location of observing sites that have introduced non-

climatic variations in climate datasets (also called

‘‘inhomogeneities’’), which can interfere with the proper

assessment of any climate trends. In addition, the climate

observing surface network in Canada has changed con-

siderably in the past, especially since the 1990s, because of

the downsizing of the traditional observing network and

the increased use of automated systems (Milewska and

Hogg 2002). Extensive research has been carried out over

the past 15yr to develop adjusted and homogenized sur-

face air temperature, precipitation, wind speed, and

pressure data for Canada to address many of the above

concerns (Vincent et al. 2012; Mekis and Vincent 2011;

Wan et al. 2010, 2007). However, more work is still

needed, especially to address the issues related to the

introduction of automated systems for precipitation.

a. Surface air temperature

Homogenized daily maximum and minimum tem-

peratures for 338 locations across the country were re-

trieved from the second generation of homogenized

temperature dataset (Vincent et al. 2012). Observations

at collocated sites were sometimes joined in order to

create longer time series for use in trend analysis. Daily

temperatures from automatic systems were included at

some stations. Two types of adjustments were per-

formed to produce homogenized datasets. Daily mini-

mum temperature recorded at 120 synoptic stations

(mainly airports) was first adjusted to account for the

bias due to the change in observing time in July 1961

(Vincent et al. 2009). A second adjustment based on the

quantile-matching algorithm, as applied in Wang et al.

(2014), was performed as part of the homogeneity as-

sessment carried out by Vincent et al. (2012) to address

shifts due to site relocation and changes in observing

practices. The daily mean temperature is derived from
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the daily maximum and minimum. Monthly mean tem-

perature is computed as the average of the daily means

and is set to missing if more than five random or three

consecutive daily values are missing. Seasonal and an-

nual means are obtained if all corresponding monthly

values are nonmissing. The seasons are defined as winter

(December–February), spring (March–May), summer

(June–August), and autumn (September–November).

b. Precipitation

Adjusted daily rainfall and snowfall amounts at 464

locationswere taken from the second generation adjusted

precipitation dataset (Mekis and Vincent 2011). The data

were adjusted to account for knownmeasurements issues

such as wind undercatch, evaporation and wetting losses

for each type of rain gauge (Devine and Mekis 2008),

conversion to snow water equivalent from snow ruler

measurements (Mekis and Brown 2010), trace observa-

tions, and accumulated amounts from several days.As for

temperature, observations from nearby collocated sta-

tions were sometimes merged to produce longer time

series (Vincent and Mekis 2009). Measurements from

automatic systems were not included. The adjusted daily

total precipitation is the sum of the adjusted rainfall

and adjusted snow water equivalent. Themonthly total

precipitation is the sum of the adjusted daily total

precipitation amounts following the previously defined

rule for missing daily temperature. Seasonal and an-

nual totals are obtained if all corresponding monthly

values are nonmissing. Trends in the ratio of snowfall

to total precipitation (hereinafter ‘‘snowfall ratio’’)

are also examined since they provide information re-

garding changes in solid precipitation, which is a

very important climate characteristic in Canada. The

snowfall ratio is defined as the total snowfall water

equivalent divided by the total precipitation obtained

for each season and annually and is expressed as a

percentage.

c. Gridding temperature and precipitation data

Since stations recording temperature and precipi-

tation observations are irregularly distributed across the

country withmore stations in the south than in the north,

temperature and precipitation data were interpolated to

evenly spaced point locations for a better spatial rep-

resentation of the climate variations over the country.

Seasonal and annual temperature anomalies from the

1961–90 reference period were first obtained at in-

dividual stations. They were interpolated to 50-km

spaced grid points (E. Milewska and R. D. Whitewood

2011, unpublished manuscript) using the method

of Gandin’s optimal interpolation (Gandin 1965;

Bretherton et al. 1976; Alaka and Elvander 1972).

Normalized seasonal and annual precipitation anoma-

lies (normalized by dividing the anomalies by the 1961–

90 averages) and snowfall ratio were gridded using the

same method. Seasonal and annual grid point values

were averaged together in order to produce seasonal

and annual time series representing the whole country.

The spatial representativeness of the climate network in

Canada and the uncertainty associated to the in-

terpolation were assessed in previous studies (Milewska

and Hogg 2001; Zhang et al. 2000).

d. Snow cover

Snow cover data were derived from daily snow depth

observations made at climate and synoptic stations since

the beginning of the 1950s. Most of the observations

were made at open sites or near populated regions and

may not be representative of the surrounding area, par-

ticularly in regions with higher terrain and forest cover.

Nonetheless, these observations still represent a consis-

tent measure of temporal and spatial variations in snow

cover in Canada. The data were taken from an update of

the Canadian snow cover data (Meteorological Service

of Canada 2000), which includes data rescue of pre-

viously undigitized Canadian snow depth data and the

reconstruction of missing values as outlined in Brown

and Braaten (1998). These data were supplemented with

daily snow depth observations from the Digital Climate

Archive of Environment Canada to the end of the

2012/13 snow season. A homogeneity assessment of the

observations was carried out by Brown and Braaten

(1998) with little evidence of detectable inhomogeneities

due to station relocations.

The snow cover variables selected for this analysis are

the annual maximum snow depth; date of the annual

maximum snow depth; and snow-cover duration (SCD),

which is defined as the number of dayswith at least 2 cmof

snow on the ground during the snow year (August–July).

The SCD is also computed over the first (August–

January) and second (February–July) halves of the snow

year providing a more objective way to monitor snow-

cover onset and disappearance than the beginning and

ending dates of continuous snow cover (which are sensi-

tive to the definition of ‘‘continuous’’ snow cover). The

number of stations recording snow depth has seriously

decreased since themid-1990s. There are only 104 stations

with sufficient data for trend analysis for 1950–2012 (al-

lowing for 10 missing years). Snow cover data were not

gridded since there are too few stations to adequately

represent spatial variations over the entire country.

e. Streamflow

Streamflow data were retrieved from the Reference

Hydrometric Basin Network of Environment Canada
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(Zhang et al. 2001; Scott et al. 1999), which has been

updated to 2012 and contains daily mean streamflow

observations at 226 basins, mainly located in the south,

with at least 20 yr of data. The streamflow variables se-

lected for this analysis are annual maximum and mini-

mum daily mean streamflow (annual highest and lowest

daily mean river discharge; expressed in m3 s21); annual,

April, and September mean streamflow; starting date of

spring freshet; and river ice freezeup and breakup dates.

The starting date of the spring freshet (also called high-

flow season) is the date when the cumulative sum of the

difference between the daily mean streamflow and its

climatology reaches a minimum during the hydrological

year, from October to September (Liebmann et al.

2007). In this study, there are only 53 sites with

streamflow data and 20 sites with river ice breakup and

freezeup dates with sufficient data for trend analysis

over 1950–2012. Because of the limited number of sites

with river ice data in the past 53 yr, the trends in

streamflow indices are also examined over the shorter

1967–2012 period at 57 sites.

f. Large-scale atmospheric and oceanic oscillation
indices

Low-frequency modes of climate variability linked to

the Pacific and Atlantic Oceans are investigated to as-

sess their influence on long-term climate variations in

Canada. Fourmainmodes of variability are assessed: the

North Pacific index (NPI), Pacific decadal oscillation,

North Atlantic Oscillation, the Atlantic multidecadal

oscillation (AMO). NPI represents Pacific Ocean–

related atmospheric oscillations and is defined as the

area-weighted sea level pressure over the region 308–
658N and 1608E–1408W (Trenberth and Hurrell 1994);

this index was further normalized for this study. PDO

represents Pacific Ocean oscillations and is defined as

standardized values of the leading principal component

of the monthly sea surface temperature anomalies north

of 208N (Zhang et al. 1997; Mantua et al. 1997). In the

Atlantic, atmospheric oscillations are provided by NAO

that are based on the difference in normalized sea level

pressure between the Azores and Iceland (Osborn 2011;

Jones et al. 1997; Hurrell 1995). Atlantic oceanic oscil-

lations are represented by AMO defined by the nor-

malized and detrended Kaplan sea surface temperature

in the North Atlantic Ocean over 08–708N (Enfield et al.

2001). Monthly data for atmospheric and ocean oscil-

lations were extracted from various publically available

sources. ENSO is not used in this study since its high-

frequency oscillations are not helpful for explaining

long-term trends. Seasonal means of the oscillations’

indices were computed following the season’s definition

used for temperature and precipitation (winter average

indices for NPI, NAO, PDO, andAMOare presented in

Fig. 1).

3. Methodology

Since the climate observing network in the northern

regions was established during the late 1940s, there are

very few locations in the north with observations prior to

1948. For this reason, temperature and precipitation

trends are examined for two periods: 1948–2012 for

Canada (the entire country) and 1900–2012 for southern

Canada (south of 608N). The trends for snow-cover and

streamflow indices were analyzed for 1950–2012. The

trend calculation methodology follows Zhang et al.

(2000) with slope estimation from Sen (1968) and sta-

tistical significance based on the nonparametric

Kendall’s test (Kendall 1955). This test is less sensitive

to the nonnormality of the data distribution and less

affected by extreme values and outliers as compared to

the commonly used least squares method. Since serial

correlation is often present in climatological time series,

the method involves an iterative procedure that takes

into account the lag-1 autocorrelation of the time series

(Zhang et al. 2000). The temperature and precipitation

trends are computed at each grid point and for the time

series averaged over Canada and southern Canada. The

trends for the snow-cover and streamflow indices are

obtained at individual stations. The statistical signifi-

cance of the trends is assessed at the 5% level (statisti-

cally significant trends are reported as significant trends

in the text). The uncertainty related to the linear trend is

quantified using the 95% confidence interval (reported

in square brackets in the text).

A multivariate regression modeling approach was

used to evaluate the degree to which low-frequency

variability modes (represented by the large-scale oscil-

lations) were able to explain annual and seasonal vari-

ations over the short and long periods of time. A

regression model was first fitted to the data at each grid

point (for temperature and precipitation) or each station

(for snow-cover and streamflow indices). Two explana-

tory variables were used to represent the Pacific and

Atlantic influence (e.g., the indices for PDO and NAO)

and the dependent variable was the climate element

(temperature, precipitation, snow-cover, or streamflow

indices). Then the method based on the Kendall test

(described above) was applied directly on the residuals

at each grid point (or station) in order to estimate the

trends after removing the effects of the low-frequency

variability modes. Annual and seasonal grid point (or

station) residuals were averaged together in order to

produce a single time series of residuals representing the

entire country (or southern Canada).
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The NAO and PDO indices were first introduced in

the regression model since their influence on the

Canada’s climate is well documented. The annual and

seasonal time series of these two indices are not corre-

lated in time and only exhibit a significant positive trend

in winter PDO for 1948–2012 and a significant negative

trend in winter NAO for 1900–2012. The same pro-

cedure is repeated when the NPI and NAO indices

(representing atmospheric oscillations in the North

Pacific and North Atlantic) and PDO and AMO indices

(representing the Pacific and Atlantic oceanic oscilla-

tions) are introduced in the regression model in order to

determine if the results are similar. It is important to

note that the annual and seasonal time series of the PDO

andNPI, or AMOandNAO, are significantly correlated

in time but inversely and cannot be used in the same

regression model. There was no evidence of significant

trends in annual or seasonal time series of NPI and

AMO over the 1948–2012 and 1900–2012 periods.

4. Observed climate trends in Canada

a. Trends in surface air temperature

Significant trends in annual mean temperature

ranging from 18 to 38C are found almost everywhere

across the nation for 1948–2012 (Fig. 2a). The anoma-

lies averaged over the country indicate a significant

increase of 1.78C [1.18–2.38C] over the past 65 yr

(Fig. 2b). The national time series exhibits considerable

variability, although a steady increase is observed from

the beginning of the 1970s to 2012. Seasonally, the

greatest warming is found during winter (Fig. 3a). The

winter trends are predominant in the western regions

(northern British Columbia and Alberta, Yukon, North-

west Territories, and western Nunavut), ranging from 48
to 68C over the past 65yr. In spring, the warming is less

pronounced, but significant warming trends are also

dominant over the western regions (Fig. 3b). Summer

mean temperature has increased much less than the

winter and spring mean temperatures, but the magnitude

of the warming is generally more consistent across the

country (Fig. 3c). During autumn (Fig. 3d), most of the

warming is observed in the Arctic and northern Quebec.

Seasonal mean temperature anomalies averaged over

Canada indicate significant increases of 3.38 [1.88–4.88C],
1.88 [0.78–3.08C], 1.48 [0.88–1.88C], and 1.58C [0.58–2.68C]
over 1948–2012 for winter, spring, summer, and autumn,

respectively.

The results for southern Canada (Fig. 2c) show

significant warming across the entire region averaging

FIG. 1. Winter standardized anomalies of the (a) NPI, (b) NAO, (c) PDO, and (d) AMO indices for 1900–2012. The

black line is an 11-yr running mean.
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1.68C [1.28–2.08C] over the 1900–2012 period (Fig. 2d).

The warming is not monotonic, with periods of more

rapid increase evident prior to the 1940s and after the

1970s and with a modest cooling observed over 1940–

70. The seasonal trend results (not shown) indicate

significant warming in all seasons over southern

Canada, averaging 2.68 [1.48–3.88C], 1.98 [1.18–2.78C],
1.48 [1.18–1.88C], and 1.08C [0.38–1.88C] for winter,

spring, summer, and autumn, respectively. The winter

warming is more pronounced in the western regions

(eastern British Columbia, Alberta, Saskatchewan,

and western Manitoba), with trends of 28–48C over the

113-yr period. These trends are consistent with pre-

vious results (Vincent et al. 2012, 2007; Zhang et al.

2000) obtained over shorter periods of time. A re-

construction of global surface air temperature over

1901–2012 suggests that the greatest warming has

occurred over northwestern North America and cen-

tral Eurasia (Vose et al. 2012).

b. Trends in precipitation

Annual total precipitation has increased mainly in the

northern regions during 1948–2012 (Yukon, Northwest

Territories, Nunavut, and northern Quebec), although

some areas in the south (eastern Manitoba, western and

southern Ontario, and Atlantic Canada) have also expe-

rienced significant increasing trends (Fig. 4a). There is

more spatial variability in precipitation trends than in

temperature trends. The anomalies averaged over the

country indicate a significant increase of 19% [15%–22%]

during the past 65yr (Fig. 4b). It is important to note that

the percentage anomalies in the north represent much less

precipitation amounts than the same percentage in the

south. In all seasons, total precipitation has increased

mainly in the north (Fig. 5). In winter, decreasing trends

are dominant in the southwest (British Columbia, Alberta,

and Saskatchewan). There is less evidence of significant

changes in the south during spring, summer, and autumn.

FIG. 2. Trends in annual mean temperature for (a) 1948–2012 [8C (65 yr)21] and (c) 1900–2012 [8C (113 yr)21]. Grid squares with trends

statistically significant at the 5% level are marked with a dot. Annual mean temperature anomalies for (b) Canada (1948–2012) and

(d) southern Canada (1900–2012). The black line is an 11-yr running mean.
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For 1900–2012, annual total precipitation has gen-

erally increased across southern Canada (Fig. 4c). The

anomalies averaged over the region show a significant

increase of 18% [14%–21%] during the 113-yr period

(Fig. 4d). The rise in total precipitation results from a

steady increase from the 1920s to the 1970s and a

modest increase from the 1970s. The pattern of

increasing trends is similar in all seasons (figures not

presented). Seasonal positive trends are generally

significant from coast to coast, with the exception of

some areas in the central western (Alberta and

Saskatchewan) and central eastern (eastern Ontario

and southern Quebec) regions.

Trends in snowfall ratio reflect the combined effect of

both precipitation and temperature. The annual trends

are generally decreasing over 1948–2012 in many areas

south of 658N while they are increasing in the north

(Fig. 6a). The snowfall ratio averaged over the country

shows an increase from the beginning of the record to

the 1970s, followed by a decrease to 2012 (Fig. 6b). The

peak snowfall ratio in the 1970s is consistent with North

American winter snow cover extent, which reached

twentieth-century maximum values around this time

(Brown 2000). In winter, there is less evidence of change

although significant decreasing trends are observed in

the west (British Columbia) and east (southeastern

Quebec) over the past 65 yr (figure not presented). The

changes are more pronounced in spring and autumn. In

spring, significant decreasing trends are found across

western and central Canada (Fig. 7a). Since spring pre-

cipitation has not essentially changed in the past 65 yr

over this area (Fig. 5b), the decreasing trends in snowfall

ratio during spring is mainly due to the spring warming

(Fig. 3b), which effectively decreased the proportion of

snow. A similar connection is seen in autumn, where

significant decreasing trends in northern Quebec

(Fig. 7b) correspond to the autumn warming over the

past 65 yr (Fig. 3d).

For 1900–2012, the annual snowfall ratio has generally

increased in the northern part of southern Canada

FIG. 3. Trends in mean temperature for 1948–2012 for (a) winter, (b) spring, (c) summer, and (d) autumn. Grid squares with trends

statistically significant at the 5% level are marked with a dot. The units are degrees Celsius per 65 yr.
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(north of 558N) and decreased in several regions in

the south (Fig. 6c). The snowfall ratio averaged

over the region shows a steady increase from the 1920s

to the 1970s, followed by a decrease to 2012 (Fig. 6d).

Similar to the shorter period, there is less evidence of

change in the winter snowfall ratio (not shown), except

for some small areas of decreasing trends in the west

(southern British Columbia) and east (southern Que-

bec). The changes in snowfall ratio during 1900–2012

are more pronounced in spring and autumn when in-

creasing (decreasing) trends are found in the northern

(southern) part of southern Canada. The increasing

snowfall ratio trends north of 558N are mainly due to

increasing precipitation, whereas the decreasing

trends in the south are largely due to the warming

trends during the past 113 yr. Precipitation trends for

1948–2012 and 1900–2012 are generally in agreement

with previous findings (Mekis and Vincent 2011;

Zhang et al. 2000).

c. Trends in snow cover

Snow-cover duration has decreased in Canada andmost

of the decreasing trends are observed in spring. About

22% of the stations have significant decreasing trends in

the first half of the snow year (Fig. 8a), whereas 43%of the

stations have significant decreasing trends in the second

half of the snow year (Fig. 8b). The SCD anomalies from

the 1961–90 reference period averaged over the 104 sta-

tions show a significant decrease of 8 [3–14 days] and

10 days [5–15 days] during 1950–2012 for the first and

second halves of the snow year. The trend toward earlier

snow disappearance in the spring was previously docu-

mented by Brown and Braaten (1998) and is part of a

hemispheric-wide trend of earlier melt of snow and ice

(Lemke et al. 2007; Vaughan et al. 2013). Snow cover in

NorthAmericawas characterized by rapid decreases in the

1980s and early 1990s with a significant decreasing trend in

April snow water equivalent for 1915–97 (Brown 2000).

FIG. 4. Trends in annual total precipitation for (a) 1948–2012 [% (65 yr)21] and (c) 1900–2012 [% (113 yr)21]. Grid squares with trends

statistically significant at the 5% level are marked with a dot. Annual total precipitation anomalies for (b) Canada (1948–2012) and

(d) southern Canada (1900–2012). The black line is an 11-yr running mean.
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The annual maximum snow depth shows a general

tendency toward smaller values (Fig. 8c). A decrease of

4 cm [3–11 cm] during 1950–2012 is found when the

anomalies are averaged over the 104 stations: of these,

23% exhibit a significant decrease of more than 20 cm.

The decrease in the maximum snow depth in the

southern regions is being driven by less winter pre-

cipitation (Fig. 5a) and a lower fraction of precipitation

falling as snow from the winter warming (Fig. 3a).

Significant trends toward earlier dates of maximum

snow depth are observed at 26% of the stations

(Fig. 8d). The data also indicate that, when averaged

over the 104 stations, the annual maximum snow depth

occurs earlier in the year by about 13 days [6–21 days].

These results are consistent with winter warming. They

are also in agreement with broad-scale trends toward

declining spring snowpack and earlier runoff over the

northwestern United States (Mote 2006; Barnett

et al. 2008).

d. Trends in streamflow

Evidence of significant change is mainly found in

April mean streamflow and in the starting date of high-

flow season over 1950–2012. The results show significant

increasing trends in April mean streamflow at 25% of

the sites (Fig. 9a) and significant decreasing trends in the

starting date of the high-flow season at 21% of the sites

(Fig. 9b), mostly located in the western and eastern parts

of the country. The trends toward earlier high-flow

season and increase in April mean streamflow were

previously documented in Zhang et al. (2001) and are

consistent with the trends found across western North

America (Stewart et al. 2005; Brabets and Walvoord

2009). The earlier start of spring freshet and increasing

streamflow in April may be attributed to a combination

of several factors, including earlier spring snowmelt and

an increased proportion of liquid precipitation, de-

pending on location. However, they are also dependent

FIG. 5. Trends in total precipitation for 1948–2012 for (a) winter, (b) spring, (c) summer, and (d) autumn. Grid squares with trends

statistically significant at the 5% level are marked with a dot. The units are percentage per 65 yr.
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on the maximumwater storage of the snowpack and any

changes in the distribution of the runoff. A recent study

suggests that a shift in precipitation from snow toward

rain does not necessary lead to increasing streamflow

overall (Berghuijs et al. 2014).

Analysis of the date of river ice breakup and

freezeup indicate some evidence of trends toward

earlier river ice breakup at most locations for 1950–

2012 (Fig. 9c) and 1967–2012. There is less evidence of

changes in the date of river ice freezeup (not shown).

These results are consistent with previously published

studies (Duguay et al. 2006; Latifovic and Pouliot 2007)

that report widespread trends to earlier spring breakup

with strong regional variability in freezeup dates.

These trends are consistent with warmer spring tem-

perature and earlier start of the spring freshet. They are

also in agreement with the trends observed over

shorter periods of time (Zhang et al. 2001; Bonsal

et al. 2006).

5. Influence of large-scale oscillation indices on
observed trends

a. Influence of the PDO and NAO indices on
temperature trends

The regression coefficients associated with the PDO

and NAO are first examined when the model is fitted for

1948–2012. The coefficients are significant for a higher

number of grid points in winter and spring than in

summer and autumn. Significant positive coefficients for

PDO are found in the west (Figs. 10a,d), while signifi-

cant negative coefficients for NAO are observed in the

northeast (Figs. 10b,e). These results are consistent with

those presented in previous studies (Liu et al. 2007;

Wang et al. 2005; Bonsal et al. 2001), which showed

positive correlation between surface air temperature

and PDO in the west and negative correlation between

surface air temperature and NAO in the northeast. The

FIG. 6. Trends in annual snowfall ratio for (a) 1948–2012 [% (65 yr)21] and (c) 1900–2012 [% (113 yr)21]. Grid squares with trends

statistically significant at the 5% level are marked with a dot. Annual snowfall ratio for (b) Canada (1948–2012) and (d) southern Canada

(1900–2012). The black line is an 11-yr running mean.
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combination of the PDO and NAO indices explain

about 21% (13%) of the variation in winter (spring)

mean temperature in Canada during 1948–2012 (this

percentage is calculated at each grid point and averaged

over the nation). This percentage is much smaller for

summer and autumn.

When the trends in the residuals are assessed for

1948–2012, the winter and spring warming (Figs. 10c,f) is

FIG. 7. Trends in snowfall ratio for 1948–2012 for (a) spring and (b) autumn.Grid squareswith trends statistically significant at the 5% level

are marked with a dot. The units are percentage per 65 yr.

FIG. 8. Trends in snow cover data for 1950–2012: snow-cover duration (number of days with snow on the

ground $ 2 cm) during (a) the first half of the snow season (August–January) and (b) the second half of the snow

season (February–July); (c) annual maximum snow depth; and (d) date of annual maximum snow depth. Upward

(downward) pointing triangles indicate positive (negative) trends. Solid triangles correspond to trends significant at

the 5% level.
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less pronounced than the warming observed in the

original data (Figs. 3a,b), mainly in the western and

central regions. However, the trends are still significant

in many regions and their magnitude is more consistent

across the country. The winter (spring) time series of the

residuals averaged over the nation indicate a significant

warming of 2.18C (1.08C) over the past 65 yr while the

original winter (spring) data show a significant increase

of 3.38C (1.88C). These results demonstrate that, while

the oscillations explain some of the temperature varia-

tions over 1948–2012, the observed trends cannot be

explained by low-frequency variability modes alone

since there is still significant warming after removing the

effects of the PDO and NAO indices. The summer and

autumn trends are basically the same before and after

removing the influence of the oscillations.

For 1900–2012, significant positive coefficients for

PDO are found in the southwest, whereas significant

negative coefficients for NAO are observed over a small

area in the southeast, during winter and spring (figures

not presented). The PDO andNAO indices explain only

16% (10%) of the variation in winter (spring) mean

FIG. 9. Trends in (a) April mean streamflow, (b) starting date of high-flow season, and (c) date of river ice breakup for 1950–2012. Upward

(downward) pointing triangles indicate positive (negative) trends. Solid triangles correspond to trends significant at the 5% level.

FIG. 10. Regression coefficients for (a) PDO and (b) NAO when the model is fitted to winter mean temperature. (c) Trends in winter

mean temperature for 1948–2012 after removing the influence of PDO andNAO.Regression coefficients for (d) PDOand (e) NAOwhen

the model is fitted to spring mean temperature. (f) Trends in spring mean temperature for 1948–2012 after removing the influence of PDO

and NAO. Grid squares with trends (or coefficients) statistically significant at the 5% level are marked with a dot. The units are degrees

Celsius per 65 yr.
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temperature in southern Canada during 1900–2012. The

temperature trends after removing the influence of the

PDO and NAO indices are almost identical to those

observed in the original data (Fig. 2c). The winter

(spring) time series of the residuals averaged over the

southern Canada indicate a significant warming of 2.58C
(1.88C) over the past 113 yr, while the original winter

(spring) data show a significant increase of 2.68C (1.98C).
The results indicate that the influence of the PDO and

NAO oscillations on the observed temperature trends is

very small in southern Canada over the past 113 yr. They

also suggest that the magnitude of the trends is more

similar over both periods of time after removing the

influence of the oscillations. In particular, the winter

mean temperature has increased by 2.18C in Canada for

1948–2012 while it has increased by 2.58C in southern

Canada for 1900–2012 after removing the effects of the

oscillations (although the area covered is different).

b. Influence of NPI and NAO (or PDO and AMO)
on temperature trends

Annual and seasonal mean temperature trends are

also examined after removing the influence of the at-

mospheric (NPI and NAO) and oceanic (PDO and

AMO) oscillations separately. The resulting trends for

1948–2012 and 1900–2012 are similar to those obtained

when the effects of the PDO and NAO are taken into

account. In winter and spring, significant negative co-

efficients for NPI are mainly found in the western and

central regions and significant negative coefficients for

NAO prevail in the northeast (figures not presented).

For the same seasons, significant positive coefficients for

AMO are found in the central and eastern regions

whereas significant positive coefficients for PDO prevail

in the west. The 1948–2012 trends in winter and spring

mean temperatures after removing the effects of NPI

and NAO (PDO and AMO) are very similar to those

presented in Figs. 10c,f. Overall, these results indicate

that the warming is still significant and more consistent

across the country after removing the influence of the

large-scale oscillations. They also suggest that the ob-

served temperature trends cannot be explained by low-

frequency variability modes alone.

c. Influence of PDO and NAO on the trends in other
climate elements

Annual and seasonal total precipitation and snowfall

ratio trends are assessed after removing the influence of

the PDO and NAO indices. The combination of the

PDO and NAO explain less than 10% of the variation in

these two elements for 1948–2012 and 1900–2012. The

regression coefficients are significant for a greater

number of grid points for winter precipitation and spring

snowfall ratio during 1948–2012. For winter pre-

cipitation, significant negative coefficients for PDO are

found in the south (Fig. 11a) and significant negative

coefficients for NAO are found in the northeast

(Fig. 11b). The trends in winter precipitation for 1948–

2012 after removing the effect of the oscillations

(Fig. 11c) are similar to those obtained from the original

data (Fig. 5a) with the exception of weaker decreasing

trends in the southwest. For spring snowfall ratio, sig-

nificant negative coefficients for PDOprevail in the west

(Fig. 11d), whereas coefficients for NAO are generally

near zero (Fig. 11e). The trends in spring snowfall ratio

for 1948–2012 after removing the influence of PDO and

NAO (Fig. 11f) are similar to those obtained from the

original data (Fig. 7a), with the exception of less ex-

tensive decreasing trends in the west. The results in-

dicate that, while the PDO index explains some of the

variations in winter precipitation and spring pre-

cipitation falling as snow during 1948–2012, the magni-

tude and significance of the trends do not change very

much after removing the influence of the PDO and

NAO for 1948–2012. There is no evidence of the PDO

and NAO impact on the precipitation and snowfall ratio

trends during 1900–2012.

When the trends are assessed for various snow-cover

and streamflow indices, the regression coefficients as-

sociated with the PDO and NAO are significant at a few

stations only. The trends after removing the effects of

PDO and NAO are almost identical to those obtained

from the original values (Figs. 8 and 9). There is no ev-

idence that the PDO and NAO are affecting the trends

in the snow-cover and streamflow indices by very much

during 1950–2012 (although the number of stations used

in this study is limited).

6. Summary and discussion

The trend results reported in this study present a

picture of a changing climate in Canada which is con-

sistent across multiple climate elements. Over the past

six decades, surface air temperature has increased in

Canada, with the largest warming occurring in winter

and spring. Precipitation totals have increased princi-

pally in the north in all seasons. Winter precipitation has

decreased in the southwest and there have been wide-

spread decreases in the amount of precipitation falling

as snow in the south. These changes in temperature and

precipitation have led to a shorter snow-cover season,

mainly in response to earlier snowmelt (in all regions)

and lower snowfall amounts (in southern regions). A

shorter snow accumulation period and reduced snowfall

amounts has resulted in a decrease in annual maximum

snow accumulations and earlier dates of maximum snow
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depth at many stations. An observed earlier start of

spring freshet and increasing streamflow in April are

consistent with earlier spring snowmelt because of

winter and spring warming. Over the past century,

temperature has increased in southern Canada, but the

rate of increase was not consistent and included a

modest cooling during 1940–70. During the same period,

the precipitation has increased almost everywhere

across the region and the amount of precipitation falling

as snow has increased north of 558N and decreased in

the south.

When the influence of large-scale oscillations is taken

into account, the warming observed in Canada during

1948–2012 is slightly reduced in the western regions,

especially during winter and spring, but the temperature

trends are still significant and the warming is more

consistent across the country. There are less decreasing

trends in winter precipitation totals and spring pre-

cipitation falling as snow during 1948–2012 in the

southwest after removing the effects of the oscillations,

but the overall pattern of increasing winter precipitation

trends in the north and decreasing spring snowfall ratio

trends in the south remains the same. There is no evi-

dence that the large-scale oscillations have influenced

the temperature and precipitation trends over 1900–

2012 and the snow-cover and streamflow indices trends

over 1950–2012. These results clearly demonstrate that,

while the oscillations explain some of the climate vari-

ations during 1948–2012, the observed temperature and

precipitation trends cannot be explained by

low-frequency variability modes alone. Other factors,

external to the climate system, such as increase in

greenhouse gases and aerosols in the atmosphere may

have played a significant role in the observed changes in

climate (Wan et al. 2015; Gillett et al. 2008; Min et al.

2008a; Zhang et al. 2006). Ongoing work involves the

comparison of the changes observed in historical data

with those simulated by climate models under various

external forcing and the results will be reported in a

different study.

This study presents an analysis of trends in several

climate elements using the best updated data available

over similar periods of time in order to highlight the

consistencies among the trends in related climate vari-

ables. It is important to closely monitor climate change

in order to improve our understanding regarding the

various mechanisms responsible for climate variations.

Canada’s climate shows multidecadal-scale variability

over the past century associated with low-frequency

atmospheric and oceanic oscillations. This study reports,

for the first time, climate trends inCanada after removing

potential mechanisms representing low-frequency

FIG. 11. Regression coefficients for (a) PDO and (b) NAO when the model is fitted to winter precipitation. (c) Trends in winter

precipitation for 1948–2012 after removing the influence of PDO and NAO. Regression coefficients for (d) PDO and (e) NAO when the

model is fitted to spring snowfall ratio. (f) Trends in spring snowfall ratio for 1948–2012 after removing the influence of PDO and NAO.

Grid squares with trends (or coefficients) statistically significant at the 5% level are marked with a dot. The units are percentage per 65 yr.
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variations. The results show that large-scale atmospheric

and oceanic oscillations have influenced regional climate

trends to some extent. However, it also reveals that these

indices alone do not explain long-term changes observed

in various climate elements in Canada.
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3.2 MORE INTENSE PRECIPITATION EVENTS

Total annual precipitation from observed data shows significant upward trends for many of the 
weather stations located in the south of the province. For some of these stations, the trends are 
associated with increases in spring and fall precipitation.

Increases in precipitation are expected in winter and spring throughout Québec. In the northern 
and more central regions, this would also be the case in the summer and fall seasons. As in the case 
of temperatures, these increases will be more significant for extreme precipitation events than for 
averages. In fact, all climate models agree on future upward trends for extreme precipitation events, 
everywhere in Québec, although these changes are more substantial moving northward. This applies 
for maximum annual amounts in addition to all durations and frequencies. For example, a maximum 
annual rainfall event with a 20-year return period over the 1986-2005 timeframe could occur more 
frequently by 2046-2065 with a return period of around 7 to 10 years. Preliminary studies suggest that 
future climate conditions could be more conducive to thunderstorms, which are usually accompanied 
by larger quantities of precipitation, although the robustness of these projections is uncertain.
For winter precipitation, the proportion of snow and rainfall relative to total accumulation depends 
on temperature. Given that the climate has been warming in the recent past, downward snow 
precipitation trends are already being observed in the south of Québec. An analysis of several 
different data sources reveals that snow cover duration has decreased by approximately 2 days per 
decade in the south of Québec between 1948 and 2005.

Even if snowfall events decrease due to a shorter cold season, rainfall events during this season should 
increase with warming temperatures in winter (see Figure 6). Changes in snow cover with respect 
to these trends will vary according to the region, altitude, climatic regime, type of surface and 
vegetation. Compared to the 1970-1999 average, snow cover duration by 2041-2070 could decrease 
by up to 25 days in the North of Québec, from 25 to 45 days in the central region, from 45 to 75 days 
for the Gulf of the St. Lawrence and between 45 and 65 days for the south of Québec. 

Figure 6: Observed total summer (JJA: June, July and August) and winter (DJF: December, January and 
February) precipitation for the period 1971-2000 (left panel) and projected (right panels) for the 2050 
horizon (2041-2070).  The observed average is calculated using the CRU TS 3.21 dataset (CRU TS = 
Climatic Research Unit Timeseries, 3.21 dataset is the name of the release). Future maps present the 
ensemble median (i.e. the median of all available projections) as well as the 10th and 90th percentiles 
(i.e., lower and higher bounds) of 19 future climate scenarios. Future climate scenarios were produced 
using the “delta” method calculated from the using CMIP5 (Coupled Model Intercomparison Project 
Phase 5) simulations (RCP 8.5) applied to the observed data (see Charron, 2014). (Source: Ouranos) 
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Figure 7: Observed snow cover duration for the period 1999-2010 (left panel) and projected (right 
panels) for horizon 2050 (2041-2070).  The observed average is calculated using the IMS 24 dataset 
(IMS Ice mapping System 24 km resolution) (National Ice Center, 2008). Future maps present the 
ensemble median (i.e., the median of all available projections) as well as the 10th and 90th 
percentiles (i.e., lower and higher bounds) of 19 future climate scenarios. Future climate scenarios 
were produced using the “delta” method calculated from the CMIP5 (Coupled Model 
Intercomparison Project Phase) (RCP 8.5) and applied to the observed data (see Charron, 2014). 
(Source: Ouranos)

With respect to freezing rain, this is a phenomenon that predominantly affects the Saint-Lawrence 
valley due to its morphology and position (Ressler et al., 2012).  While great progress has been made 
to improve knowledge in terms of the conditions likely to generate this type of event, it remains 
uncertain whether the number, duration and intensity of these events will change in Québec over the 
coming decades.
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3

Changes in temperature and precipitation will also affect many other climate- 
related phenomena; some of them are well understood, and their changes can 
be predicted with a high degree of certainty. Thus, it is highly probable that co-
ming decades will see the following: 

• A shrinking of the ice cover, with winter ice forming later and melting earlier;

• Winters becoming shorter;

• Less intense and less frequent cold waves;

• Permafrost melting at an increasing rate;

• Hotter and more frequent heat waves;

• Extreme storm surges in coastal areas.

There is also reason to believe that the following will occur as well1:

• More frequent winter warm spells;

• More extreme fluctuations in water levels (higher flood levels and lower
low-water levels), with increased erosion of shorelines;

• A northward shift of storm trajectories;

• Greater numbers of tropical storms and more intense hurricanes;

• Longer summer droughts.

1 Based on historical trends and less certain scientific understanding.

1 PRESENT AND PROJECTED CLIMATE
In the last few decades, Québec’s climate has changed significantly. Daily mean 
temperatures in southern Québec have risen by 0.2°C to 0.4°C per decade, with 
minimum temperatures rising more than maximums, and greater change inland 
than in maritime regions.

Generally, the climate will grow warmer over the entire territory of Québec, 
more dramatically in winter than in summer, and more in the North than the 
South. In winter, by 2050, temperatures are expected to be 2.5°C to 3.8°C higher 
in southern Québec, and 4.5°C to 6.5°C higher in the North. Summer tempera-
tures are expected to rise by 1.9°C to 3.0°C in the South and by 1.6°C to 2.8°C in 
the North. 

More abundant precipitation is expected in winter and in Nord-du-Québec. 
Increases in winter precipitation of 8.6% to 18.1% in the South, and 16.8% to 
29.4% in North, are expected by 2050. The rise in winter precipitation will lead 

to deeper accumulations of snow in the North. In southern 
Québec the opposite is expected: less snow accumulating 
through the winter due to higher temperatures and a shor-
ter cold season. Summer precipitation is expected to rise 
by 3.0% to 12.1% in the North, with no significant change 
expected in the South. 

Climate change will result in extreme weather events (win-
ter storms, violent winds, torrential rains, etc.) becoming 
more frequent and more intense. In turn, such events will 
sometimes lead to flooding, erosion, landslides and so on. 
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April 24, 2019 

 

 

James R. Beyer 

Maine Dept. of Environmental Protection 

28 Tyson Drive 

Augusta, ME  04333 

 

RE: NECEC – Supplemental Comments of Central Maine Power Company Regarding 

Greenhouse Gas Emissions Reductions 

 

Dear Jim: 

 

On behalf of CMP, this letter supplements our March 25, 2019 submission regarding 

greenhouse gas emissions reductions.   

 

As stated in our March 25 submission, GHG emissions are not directly relevant to DEP’s 

approval criteria, as previously stated in CMP’s January 29, 2019 letter to Presiding Officer 

Miller (incorporated herein by reference).  Nevertheless, given that the parties are allowed 

to rebut in written submissions CMP’s application statements about GHG emissions benefits, 

and to the extent DEP determines that GHG benefits should be considered in determining 

the reasonableness of the Project’s impact (if any) on certain resources, CMP submits these 

additional comments to supplement the record with evidence that supports its application 

statements. 

 

Specifically, I attach hereto a white paper prepared by Bruce Phillips of the NorthBridge 

Group, “Fully Decarbonizing the New England Electric System: Implications for New 

Reservoir Hydro,” as well as a two-page summary of that white paper.  In this white paper 

Mr. Phillips explains that fully decarbonizing the New England electric system by mid-

century will require the use of reservoir hydro such as that offered by the NECEC Project.   

 

Sincerely, 

 

 

 

Matthew D. Manahan 

 

Enclosures 

cc: Service Lists 

 

MATTHEW D. MANAHAN 

 
Merrill’s Wharf 
254 Commercial Street 
Portland, ME  04101 
 
P 207.791.1189 
F 207.791.1350 
C 207.807.4653 
mmanahan@pierceatwood.com 

pierceatwood.com 
 
Admitted in: MA, ME, NH 
 



 

 
 

FULLY DECARBONIZING THE NEW ENGLAND ELECTRIC SYSTEM1 
Implications for New Reservoir Hydro 

Bruce Phillips2 
January 31, 2019 

 
New England, New York and several Canada 
provinces have adopted ambitious goals to 
reduce greenhouse gases and deploy clean 
energy with the ultimate objective of fully 
decarbonizing the regional energy system by 
roughly mid-century.  
 
This whitepaper addresses how best to 
achieve that goal in the electric sector by 
examining two general approaches:  
i. a renewables-only path to full 

decarbonization without new reservoir 
hydro; and  

ii. an alternative path that relies on a more 
diverse mix of resources including 
reservoir hydro.  

 
It is important to think hard about these 
pathways because fully decarbonizing the New 
England electric system by about mid-century 
will not be easy, free or without tradeoffs:   
• The infrastructure build-out of generation 

and transmission will be enormous. At a 
minimum, all fossil generation in New 
England, which was 42% of 2017 regional 
consumption, will need to be replaced. In 
addition, if electricity is used to help 
decarbonize other sectors of the economy, 
the electric system will need to roughly 
double in size. 

• The build-out will need to be rapid. There 
have only been two similar energy 
transitions in history, one from biomass to 
coal and one from coal to oil and gas, and 
each has taken over 50 years, but there is 
only 30 years left until mid-century.  

                                                           
 

1 Prepared at the Request of Central Maine Power. 
2 Bruce Phillips is a Founder and Director of the NorthBridge Group.  He serves on the board of directors for the Clean Air Task 
Force.  He received a B.A. from College of the Atlantic, and an M.F.S. and M.B.A. from Yale University. 

• These imply there is not enough time for a 
“trial and error” approach. Instead, there is 
one opportunity to successfully manage the 
transition by mid-century. 

• For the public to support this ambitious 
climate goal, the transition needs to 
preserve the reliability, safety and 
affordability of electric service to 
customers. 

 

While solar, wind and battery technologies can 
be an important part of this transition, the 
100% renewables pathway to full 
decarbonization without new reservoir hydro 
is either impractical or undependable. 
 
Solar, Wind and Batteries (by themselves): 
• The cost of wind and solar technologies are 

quickly dropping, and batteries can help 
address their hourly and to some extent 
daily intermittency. 

• But, as shown in the whitepaper, scaling up 
wind, solar and batteries so that their 
output equals total regional electric load 
would produce a system with multi-week 
periods of surplus winter generation and 
multi-week periods of summer shortages 
sometimes approximating 40% of average 
weekly load. 

• This means that wind and solar, even with 
battery storage, are not by themselves a 
practical path to full decarbonization. 
Customers are unlikely to accept a large 
portion of their load curtailed in the 
summer while paying for a system that 



 

produces large quantities of unused 
generation in the winter. 

 
Broader Set of Renewables without Reservoir 
Hydro: 
• Relying on other renewables (such as 

concentrated solar power, off-shore wind, 
thermal energy storage, interregional 
transmission, pumped hydro and demand 
response) in addition to wind and solar, but 
not reservoir hydro, is another possible 
approach. 

• But for this to be successful, many 
uncertainties (including commercializing 
new seasonal storage technologies, 
substantially scaling up wind and solar, 
expanding inter-regional transmission and 
developing new load management 
systems) would all have to be favorably 
resolved. 

• While the chance of any one of these 
working out might appear promising, 
success requires all of them to be resolved 
favorably. The overall chance of that is 
much lower, perhaps (in an illustrative 
example presented in the whitepaper) 
somewhere around 50%, or about that of a 
coin flip. 

• Because of this, a renewables-only path 
that excludes new reservoir hydro is not a 

dependable approach to full 
decarbonization. 

 
Fortunately, there is a more practical and 
dependable path to full decarbonization: 
• This rests on long term decarbonization 

planning out to mid-century and near-term 
investment of proven technologies, 
recognizing the importance of technology 
diversity and the flexibility to change 
course over time as conditions evolve.  

• Given the need for a large infrastructure 
buildout and the limited time available 
until mid-century, the chances for success 
would be materially improved by quickly 
deploying proven, acceptably cost-effective 
zero-carbon resources.  

• Wind and solar could be a major part of 
this, but other zero-carbon technologies 
that are firm, dispatchable and scalable 
should also be included since they can 
match generation to load and avoid 
extended periods of shortage and surplus. 

• While technical and cost issues prevent 
several of these technologies from being 
deployed today in New England, reservoir 
hydro is an exception. It is a proven, cost-
effective and reliable technology that can 
be deployed at scale today to help fully 
decarbonize the region’s economy. 
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Fully Decarbonizing the New England Electric System:  
Implications for New Reservoir Hydro 

 
Summary 

New England, New York and several eastern Canada provinces have all adopted ambitious 
goals to reduce greenhouse gases (GHG) and deploy clean energy with the ultimate objective of 
fully decarbonizing the regional energy system by roughly mid-century or shortly after.  

This whitepaper addresses how best to achieve that goal in the electric sector and, more 
specifically, assess the viability of the 100% renewables pathway to full decarbonization without 
new reservoir hydro as suggested by some industry observers.   

In brief, this whitepaper presents the view that fully decarbonizing the New England electric 
system by about mid-century will not be easy, free or without tradeoffs. The enormous 
buildout and rapid turnover required makes this a daunting challenge under most any 
conditions. 

Solar and wind technologies can be an important part of this transition. But the seasonal 
mismatch between wind and solar generation and electric load – with long periods of surplus 
generation in the winter and deficits of generation in the summer – means that these 
intermittent sources of generation, even with battery storage, are not by themselves a practical 
path to full decarbonization. 

Further, expanding this solar, wind and battery path to include a broader set of renewable 
technologies, but still excluding new reservoir hydro, exposes the approach to many technology 
development and deployment uncertainties. Because of this, a renewables-only path excluding 
new reservoir hydro is not likely to be a dependable approach to fully decarbonizing the New 
England electric sector. 

There is, fortunately, a more promising approach. This rests on both long term planning and 
near term investment, and recognizing the importance of technology diversity and the flexibility 
to change course over time. The prospects for long term success would greatly benefit from a 
regional effort to map out a range of alternative technological pathways to full decarbonization 
by 2050. Given the limited time available to mid-century, the chances for success would also be 
materially improved by moving forward expeditiously with the deployment of proven and 
acceptably cost-effective low- and zero-carbon technologies. These could include solar and 
wind as well as other technologies that are firm, dispatchable and scalable to the challenge at 
hand. While the development of many such technologies in New England is currently 
constrained by technical and cost concerns, reservoir hydro is an exception. It is technically 
proven, cost-effective and can be deployed in the region today at scale to further the goal of 
decarbonization.



NORTHBRIDGE 2 

 

Fully Decarbonizing the New England Electric System: 

Implications for New Reservoir Hydro 
 

Bruce Phillips1 

I. Introduction 

Over the last 10 to 15 years, all New England states, New York State and several provinces 
in eastern Canada have adopted greenhouse gas (GHG) and/or clean energy goals. Over time, 
as regional GHG emissions have started to decline, many of these states have made their policy 
goals increasingly ambitious. At this point in time, late in 2018, most of the region’s GHG goals 
call for emission reductions of roughly 80% by 2050. 2 

As ambitious as these goals are, it is important to understand that they are interim rather 
than final goals. The ultimate objective is to fully decarbonize the New England energy system 
by roughly mid-century or shortly after, not just reducing but fully eliminating GHG emissions 
and doing that across all sectors of the regional economy. At the same time, the reliability, 
safety and affordability of electric service will need to be maintained. This challenge is daunting. 
We should not pretend it will be easy, free or without tradeoffs. 

For that reason, it is important to think hard about the best way to achieve the goal of full 
decarbonization by mid-century. And, since it is difficult to precisely map out the entire path to 
mid-century given the numerous technological, economic and social uncertainties, it is also 
important that near term policy and investment decisions are flexible so that they increase the 
chances of eventual success.  

This whitepaper addresses the challenge of decarbonization, focusing primarily on what has 
become known as the 100% renewables pathway, but also considering the need for other types 
of zero carbon electric generating technologies. The 100% renewables pathway – or more 
precisely “100% renewables without new reservoir hydro” – is the main focus because it is a 
well-recognized and popular approach to decarbonizing the electric system. The popular 
interest in solar, wind and battery technologies should not be surprising given their impressive 
cost reductions and performance improvements in recent years as well as their increasingly 

                                                           
 

1 Bruce Phillips is a Director of the NorthBridge Group, an economic and strategic consulting firm serving the 
electric and natural gas industries including regulated utilities and companies active in the competitive wholesale 
and retail markets.  B.A. from the College of the Atlantic (1978), M.F.S. from Yale University (1984), and M.B.A. 
from Yale University (1984). For questions or comments, contact Bruce Phillips at the NorthBridge Group, 30 
Monument Square, Concord Massachusetts 01742.  Email address: bap@nbgroup.com.  
2 For example, the New England states and New York have goals to reduce 2050 GHG emissions by 75% to 95%, 
and to achieve 10% to 75% renewable energy mixes by 2030 or 2040.    

mailto:bap@nbgroup.com
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rapid deployment. But does this mean these technologies are also well suited to fully 
decarbonize the electric system?  

This whitepaper, more specifically, examines two versions of the 100% renewables without 
hydro approach to full decarbonization:  

1) Wind/solar/batteries – this version calls for full decarbonization to be achieved solely 
with wind, solar and battery technologies. 

2) Broader Renewables without Reservoir Hydro – this version calls for wind, solar and 
battery technologies along with a broader set of renewable technologies (such as 
concentrated solar power, off-shore wind, pumped hydro storage, thermal energy 
storage, interregional high voltage transmission and customer demand response), but 
still excluding new reservoir hydro.   
 

In brief, there are four main points to be taken from this paper.  

1. Fully decarbonizing the New England electric system by about mid-century will not 
be easy, free or without tradeoffs. In fact, it is a daunting challenge. 

2. The seasonal mismatch between wind and solar generation and electric load means 
these intermittent sources of generation, even with battery storage, are not by 
themselves a practical path to full decarbonization. 

3. The many uncertainties associated with technical development and large-scale 
deployment of a broader set of renewable technologies, again excluding new 
reservoir hydro, make this an undependable approach to full decarbonization. 

4. A more promising approach rests on long term planning to map out a full range of 
alternative technological pathways to full decarbonization and, at the same time, 
near term investment in diverse zero-carbon technologies including solar, wind and 
other technologies that are firm, dispatchable and scalable. In New England today, 
most firm, dispatchable and scalable technologies are constrained by technical 
and/or cost concerns, but reservoir hydro is an exception. It can be deployed in the 
region today at scale to further the goal of decarbonization. 

The remainder of this paper is organized in four main sections. First, it briefly covers several 
important policy considerations that shape the subsequent material. The second and third 
sections present assessments of the two versions of the 100% renewables without new hydro 
approach to full decarbonization. The fourth and final section addresses the need for 
complementary firm, dispatchable and scalable zero-carbon generating technologies and the 
role that new reservoir hydro could play in a fully decarbonized New England electric system. 
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II. The Challenge of Climate Change Mitigation in New England 

Before turning to the two assessments of the 100% renewables approach, it is important to 
appreciate the scale and speed of the transformation that climate change mitigation will 
require. 

 

The Emissions Goal: Get to Zero by Roughly Mid-Century 

The policy context for climate change mitigation efforts in New England involves the much 
larger effort to fully eliminate global GHG emissions over the next several decades.   

Major global studies of climate stabilization conclude that in order to avoid the adverse 
impacts of 2°C warming, global GHG emissions need to decline rapidly, reach the zero level 
shortly after 2050, and then become net-negative (meaning that, on a net basis across all 
sectors of the economy, land uses and other natural environments able to absorb carbon, GHG 
are removed from the atmosphere rather than emitted into it.) This steeply declining time 
pattern of global emissions is illustrated in the following chart which compares the growth in 
historic emissions since 1980 to a range of emission reduction scenarios over the coming 
decades. 

 

Source: Global Carbon Project, Global Carbon Budget 2017, Published 13 November 2017 
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While total global emissions across all sectors will need to reach zero sometime shortly 
after mid-century, major studies also conclude that the electric system should be decarbonized 
first, or roughly by mid-century.3 This is because many of the technologies required to 
decarbonize the electric sector are relatively well known and a number of these have become 
increasingly cost-effective in recent years. Focusing on early decarbonization of the electric 
sector allows other sectors of the economy such as transportation and industry to be partially 
decarbonized through electrification. This “electricity first” approach implies a goal of 
decarbonizing the electric sector in about 30 years and somewhat longer for other sectors of 
the economy. 

For the New England region as elsewhere, fully decarbonizing the electric sector by roughly 
mid-century will be an immense challenge. There are at least two reasons for this. 

Enormous Buildout 

The scale of the buildout required to fully decarbonize the regional electric system is 
enormous. Several metrics will help put this in context: 

• Replacement of Fossil Only – At a minimum, full decarbonization of the New England 
electric sector requires replacing the portion of total electric generation currently 
supplied by fossil fuels, which is mostly natural gas-fired generation. In New England 
during the year 2017, this amounted to 52 TWh, or 42% of total regional electric 
consumption.   

• Replacement of Fossil and Nuclear – Alternately, if the buildout entails replacing 
fossil generation and also the region’s nuclear generation, a total of 84 TWh of 
generation will need to be replaced. This represents 68% of total regional electric 
consumption in 2017. 

• Replacement of all Except Wind and Solar – If, instead, the buildout is intended to 
replace all generating resources other than wind and solar (that is, fossil, nuclear, 
hydro and electricity imported from adjoining regions) then 119 TWh of generation 
will be needed. This is 97% of regional electric consumption. 

• Current Generation plus Electrification – Since decarbonization studies generally 
conclude that the most practical and cost-effective way to eliminate GHG emissions 
from the transport and industrial sectors of the economy involves partial 
electrification of these sectors, overall demand for electricity is expected to grow 
under decarbonization. This additional generation will also need to be carbon-free 
and, depending on the mix of zero-carbon liquid fuels and electrification required to 

                                                           
 

3 For instance see United States Mid-Century Strategy for Deep Decarbonization, the White House, 
November 2016.White House, Washington D.C. 
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decarbonize other sectors, it could well result in a doubling of the demand for 
generation.  

Regardless of the exact way this is carried out, decarbonization will require an enormous 
buildout of the New England’s electric system. This is true when evaluated on the basis of 
energy generation, as presented above, but it is particularly striking when looked at on the 
basis of generating capacity. This is because the capacity factors (or utilization) of solar and 
wind facilities in the region are generally lower than conventional sources of generation. As a 
consequence, replacing current generation with an equal amount of solar and wind generation 
would require a disproportionately large amount of solar and wind capacity. Even without the 
increased overall demand that would come from electrification of the transportation and 
industrial sectors, this shift from higher capacity factor to lower capacity factor sources of 
generation could double the amount of generating capacity in the region. 

Rapid Turnover 

Further, this ambitious buildout will need to occur at very rapid pace, without much time 
for trial and error. 

As explained earlier, most multi-sector decarbonization studies conclude that the electric 
sector will need to be decarbonized first, or roughly by mid-century.  

To put this 30 year period in context, historians studying the energy sector and global 
energy transitions conclude that humankind has experienced just two grand energy transitions 
in its history, one from biomass to coal and a second from coal to oil and gas. While the 
duration of these global transitions can be measured in various ways, it is fair to say each has 
taken at least 50 years.   

These two time periods are relevant to the challenge of decarbonizing the New England 
electric system: they suggest that, if the 2°C warming goal is to be achieved, there is only one 
chance to successfully manage the transition. If instead of 30 years, the 2°C warming goal could 
be achieved by decarbonizing the global energy system in 200 years, then a strategy of trial and 
error could be workable. A first solution could be pursued, tested, and a second one adopted if 
the first one failed. But that is not the current situation. If the 2°C warming goal is to be met, 
there are only several decades available to manage a transition, and history suggests that the 
transition is likely to take at least several decades to complete.  The likely consequences of not 
meeting this goal would be to rely more heavily on net-negative carbon technologies which are 
not well developed and/or to live with the adverse impacts of a warmer climate.  

The scale of the buildout and the rapid turnover required to fully decarbonize the regional 
electric system make this a daunting challenge. Adding to this, for the public to continue to 
support efforts to achieve ambitious climate goals, this buildout and turnover will need to be 
done in a manner that preserves the reliability, safety and affordability of electric service to 
customers. 
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III. Wind, Solar and Batteries, by Themselves 

This next section of the paper examines the first of the two versions of the “100% 
renewables without new hydro” approach to full decarbonization. It asks whether the New 
England electric system can be fully decarbonized by relying solely on wind, solar and battery 
systems, and addresses that question by looking at generation and load data in New England 
during the year 2017.4    

 The following chart shows hourly electric loads along with wind and solar generation during 
the second week of 2017, January 8 through January 14, which was reasonably representative 
of conditions during the winter of 2018. The solid black line at the top of the chart represents 
hourly electric load in New England, generally ranging between 15,000 MWhs at night and close 
to 20,000 MWhs during highest demand days. Wind and solar generation, and the sum of the 
two, are represented by the blue, yellow and green lines, respectively.5 As shown in the chart, 
wind and solar generation are a small fraction of total electric load. On an annual basis during 
2017, New England wind and solar generation represented only about 3.4% of total electric 
load. 

 

Source: NorthBridge analysis based on 2017 NE-ISO data. 

The next chart shows the same data for a representative summer week in the middle of 
July.  It shows a very similar pattern, with wind and solar generation a very small fraction of 
electric loads.  

                                                           
 

4 This assessment is based on an analysis of onshore wind and solar generation along with electric loads in New 
England during the year 2017 drawing on chronological hourly data from the NE-ISO among other sources.    
5 Because data for generation from operating off-shore wind projects in New England during 2017 was lacking, this 
analysis is limited to on-shore wind. In New England, off-shore wind is generally expected to have higher capacity 
factors than on-shore wind but could experience somewhat similar variability issues.   
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Source: NorthBridge analysis based on 2017 NE-ISO data. 

The next two charts look more closely at the patterns of wind and solar output during these 
two weeks, revealing an important observation about the seasonal pattern of wind and solar 
generation.   

The following chart presents data for the same winter week shown earlier. In the chart 
below, the pattern of solar output (shown in yellow) can be clearly seen for each day of the 
week although output is higher in some days than others. Wind output, which also varies on a 
day-to-day and hour-by-hour basis, is shown in blue and the sum of solar and wind generation 
is shown in green. While total solar and wind generation varies substantially on an hourly basis, 
it tends to range between 600 MWhs and 900 MWhs per hour.  

 

Source: NorthBridge analysis based on 2017 NE-ISO data. 

The corresponding chart for the summer week, shown next, reveals a generally similar 
hourly pattern. Solar generation peaks each day and wind generation fluctuates during the 
week. What is quite different from the winter week, however, is the total average amount of 
solar and wind generation. In contrast to the winter week which roughly ranged between 600 
MWhs and 900 MWhs per hour, total average solar and wind generation during this summer 
week ranged between 300 MWhs and 600 MWhs, quite substantially less than in the winter. 
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This large difference in generation is driven primarily by the wind rather than solar output and, 
as will be seen shortly, is a seasonal rather than weekly phenomenon.  

 

Source: NorthBridge analysis based on 2017 NE-ISO data. 

In order for wind, solar and batteries to supply all of New England’s generation, the total 
amount of wind and solar generation seen during 2017 would need to be scaled up and the 
hourly output of that generation would need to closely match the hourly pattern of electric 
loads.  

For total annual wind and solar generation to equal total annual electric load, this would 
require scaling 2017 wind generation by a factor of 28, 2017 solar generation by a factor of 20, 
and the two sources of generation by a factor of 26. These scaling factors are shown in the 
figure below. 6 

                                                           
 

6 The scaling factors for wind and solar used in this analysis were chosen to minimize the difference between 
hourly solar and wind generation and hourly electric loads over the course of the year, that is to minimize the sum 
of surplus and deficit generation across the year.  
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Source: NorthBridge analysis based on 2017 NE-ISO data. 

In addition to this scaling of solar and wind generation, this analysis assumed a 12 GW 
battery system was built to address short term hourly imbalances of generation and load. This 
amount of battery capacity is equal to 50% of the regional peak load in 2017.   

Assuming this scaling of wind and solar generation and the development of a large scale 
battery system, how would the time pattern of wind and solar output compare to the time 
pattern of electric load?  

The answer is shown in the following chart, with the results presented on a weekly basis for 
all 52 weeks of the year, left to right across the chart.  

The areas shown in green above the horizontal line are weeks when total solar and wind 
output (adjusted through time with the battery system) exceeds electric load. These are weeks 
when solar and wind are, in total for the week, sufficient to serve load and, in fact, produce 
surplus generation.  

The areas in orange below the horizontal line are weeks when solar and wind output (again, 
adjusted with the battery system) are less than electric load. In these weeks, there is a deficit of 
generation, and customer loads would need to be curtailed due to insufficient generation.    
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 Source: NorthBridge analysis based on 2017 NE-ISO data. 

The most important point to take from this chart is the seasonal pattern. Long-duration 
periods of surplus generation in the winter and spring seasons are followed by long-duration 
periods of deficits during the summer season before the surpluses return again in the fall. This 
pattern is consistent with the relative amounts of solar and wind output seen previously in the 
two weekly charts where winter wind generation far surpassed summer wind generation. This 
seasonal pattern of relatively strong winter wind output and relatively weak summer wind 
output is not unique to New England, it is observed across most of the continental United 
States.   

Note also in this chart that the largest weekly deficit during the summer months is about 
1,400 GWhs. By way of comparison, the average weekly load in New England during 2017 was 
about 2,300 GWhs. This suggests the magnitude of summer load curtailment (and winter 
surplus generation) can be quite substantial, perhaps over 50% of average weekly load.7  

                                                           
 

7 This deterministic looks at the patterns of intermittent renewable generation does not account for hourly, daily 
and even week-long solar and wind “droughts” which occur periodically.  
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This long-duration mismatch between electric loads and wind and solar generation is 
exceedingly difficult to address with wind, solar and battery technologies alone.  

While the summer deficit issue could be addressed at least in part by building yet more 
solar and wind capacity, this additional capacity would compound the frequent periods of 
surplus energy produced in the winter and spring seasons. 

It also cannot be overcome with today’s battery technologies because they have been 
designed to discharge stored energy over a period of four to eight hours, not the multi-day, 
week or month-long periods needed to address the seasonal mismatch problem. In concept this 
could be overcome by building more battery capacity but the amount of battery capacity 
required to overcome several weeks of large energy deficits would quickly dwarf the electric 
system. Further, when today’s batteries are used just once-a-month or once-a-season rather 
than a daily basis, their cost per use rises dramatically.  

All of this highlights a fundamental problem with relying exclusively on wind, solar and 
battery systems to decarbonize the New England electric system – the large seasonal mismatch 
between solar and wind generation on the one hand, and electric loads on the other.   

As a consequence, relying on solar, wind and batteries alone is almost certainly an 
impractical way to fully decarbonize the regional electric system. Customers are very unlikely to 
accept having a large portion of their load curtailed for extended periods in the summer while 
paying for an electric system that produces large quantities of unused generation during the 
winter. 

  

IV. Broader Mix of Renewables, but without New Reservoir Hydro 

Most energy and climate policy analysts studying the challenges of deep decarbonization 
are aware of the practical limitations of systems relying solely on wind, solar and batteries. To 
address these concerns, analysts have looked at the second version of the “100% renewables 
without new reservoir hydro” approach to decarbonization identified earlier in this paper. This 
second version calls for wind, solar and battery technologies along with a broader set of 
renewable and supporting technologies but still excluding new reservoir hydro.  

As with the first version: 

1) On-shore wind 
2) Solar PV 
3) Battery Storage 
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In addition, this second version calls for: 

4) Off-shore wind 
5) Concentrated solar power (which uses a mirror system to concentrate solar energy 

and produce heat to power a conventional electric generating plant) 
6) Pumped hydro storage (which stores energy in the form of water pumped into an 

elevated reservoir before the water is released to generate electricity) 
7) Thermal energy storage (which involves the storage of thermal energy and its 

transfer between objects or energy systems to produce electricity)  
8) High voltage transmission (to tie together distant sources of renewable generation 

and electric load) 
9) Customer demand response, curtailment and energy efficiency (to better match load 

with generation during periods of limited renewable output) 

Could this expanded renewables approach without new reservoir hydro approach be 
successful? On paper or in a technical sense, the answer is yes: it should be possible for these 
technologies to closely match generation and load.  

The more important question though, is whether this is a dependable or likely path to full 
decarbonization.8 This is important to ask since, as discussed before, many studies point to the 
need to fully decarbonize by about mid-century, which does not leave time for a trial and error 
approach. Having a technological pathway that might work is helpful, but not as helpful as one 
that is dependable and likely to work given all the uncertainties involved. Getting it right the 
first time around is important. 

To simplify this discussion of how dependable the second “broader mix” path might be, 
consider five elements of uncertainty underlying this approach: 

A. Scale Up - Can both wind and solar be sufficiently scaled given their land use 
requirements and other impacts?  

B. Transmission - Will the public tolerate extensive new interstate transmission 
infrastructure? 

C. Seasonal Storage - Will multi-week and seasonal storage technologies, such as 
thermal energy storage, be proven and commercialized? 

D. Load Management - Will residential, commercial and industrial customers accept a 
new expanded regime of load management and curtailment? 

E. Electric Costs - Is the public ready to pay the cost of fully decarbonizing the electric 
system with these technologies alone? 
 

                                                           
 

8 While this paper does not address the question of whether this approach could be a cost-effective path to full 
decarbonization, a number of other studies have concluded that this is likely to be materially more expensive than 
other approaches relying on a more diverse mix of zero-carbon technologies. 
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Certainly, it is possible that each of these questions might be answered affirmatively. And, if 
so, then these five hurdles might be overcome and this approach could be successful. But the 
more important issue here is dependability. The question is not if a particular technology 
pathway might decarbonize the electric sector by mid-century, but instead how likely it is to 
achieve that goal. To understand that, the individual and collective likelihood of each of these 
five questions needs to be considered. 

To examine this, consider a simple mental math exercise. Assume for the moment that each 
of these five uncertainties has an 85% chance of success, in other words that the likelihood of 
overcoming each hurdle is 85%. If the only uncertainty was whether wind and solar could be 
scaled up, the overall chance of success would be 85%. But if there are two uncertainties – wind 
and solar scale up and also the transmission build out – then the chances are lower. Instead of 
85%, they drop to 72% (which is 85% times 85%). As each additional uncertainty is added with 
an 85% chance of success, the cumulative chance of overall success continues to drop. With five 
uncertain events, each with an 85% chance, the cumulative chance is only 44%, which is close 
to a 50/50 coin flip. 9 

The results of this simple exercise are shown in the figure at the top of the following page. 

                                                           
 

9 Mathematically, 85% times 85% times 85% times 85% times 85% equals 44%.  



NORTHBRIDGE 15 

 

 

The point of this example is not to say the likelihood of this particular approach to full 
decarbonization has exactly a 44% chance of success. The point instead is that any inflexible 
strategy that has a number of uncertain elements with individual independent probabilities less 
than 100% will have an overall chance of success well below 100%. In this case, five uncertain 
elements, each with an 85% chance of success, translates to an overall probability of 44%. 
Other representations of this type of approach with a realistic number of uncertainties and 
probabilities will have generally similar overall chances of success.  

This is to say, the approach is not dependable.  

A more practical and dependable approach would rest on a diversified strategy with 
multiple technology options and greater flexibility over time. For example, consider another 
approach that relies on two independent paths to full decarbonization, the first one identical to 
what was just described and a second involving a different set of zero carbon technologies. 
Realistically, these paths need not be fully independent from one another, but for the purpose 
of this example assume they are. If each of these has a 44% likelihood, they collectively have an 
overall chance of success of 69%, quite a substantial improvement over the single path 
approach with its 44% change. If a third independent path was created, also with a 44% 
likelihood, the overall chance of success for the three paths increases to 83%. Multiple options 
and flexibility materially increase the overall chance of success.      

This observation, that inflexible strategies in the face of uncertainty have lower probabilities 
of success than more flexible strategies with multiple options, is really just common sense. It 
has many parallels in everyday life.  
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Consider, for example, the process of getting to the airport in time to catch an important 
flight. Someone could choose to leave home at the last moment, without thinking about 
whether there might be a traffic jam on the way, whether parking spaces are available and 
whether extra time might be needed for airport security. Even so, if everything went right, the 
person might catch the flight. But each one of these uncertainties adds to the risk of missing 
the flight, and the chances of catching it would be increased with better planning, more options 
and greater flexibility (mapping out alternative routes to the airport, finding a backup parking 
lot, choosing the shortest airport security line, etc.).  

For another example, consider how the manager of a baseball team manages his or her 
lineup throughout the course of a game. The manager could choose a starting lineup and then 
make no substitutions throughout the entire game. This could be a winning strategy, but the 
inflexibility of this approach makes it risky. For the team to win, the starting pitcher would have 
to pitch well through all nine innings, the hitters would have to hit and score runs, and the 
fielders would have to play good defense. The odds of winning would be much higher with the 
flexibility to use relief pitchers, pinch hitters and defensive replacements in the late innings. 

Fortunately, just the way the chances of catching a flight or winning a baseball game could 
be improved through planning, options and flexibility, the odds of mitigating the threat of 
climate change can also be improved.  

 

V. A More Practical and Dependable Path: Resource Diversity 

A more promising path to full decarbonization would involve pursuing all available low- and 
zero-carbon generating technologies. This includes, especially, low- and zero-carbon 
technologies that produce output at the scale needed to rapidly decarbonize the entire regional 
electric system and also provide firm and dispatchable energy (that is, technologies that are 
available on-demand whenever needed and that can be turned up or turned down in response 
to fluctuating load levels and generating output at other power plants.)  

This does not mean turning away from wind and solar technologies, particularly when they 
can provide cost-effective energy. It does mean considering a broader and more diversified mix 
of technology options and deploying the most practical and cost effective ones over time to 
achieve the mid-century decarbonization goal.   
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Fortunately, there are a number of such firm, dispatchable and scalable technologies that 
may become technically proven and reasonably cost effective in New England over the coming 
decades.10 

• Carbon Capture. Carbon capture and sequestration technologies have been proven 
at commercial scale in the electric sectors of the United States and Canada, and at 
least one promising next generation technology is currently being tested at 
demonstration scale level in Texas.11 These technologies, however, are most cost 
effective in regions of North America where the captured carbon dioxide can be 
used for enhanced oil production. Given the distances required to transport carbon 
dioxide captured in New England to other regions with more suitable sequestration 
opportunities, these technologies do not appear cost competitive in this region 
today. 

• Nuclear. Today’s nuclear generating technology is also technically proven and new 
plants are being actively developed overseas. But the technology faces public 
opposition in New England and also economic challenges as new plants using today’s 
technology are substantially more expensive than other sources of new generation 
in this region. Next generation nuclear technologies are under development in the 
U.S. and abroad, some in the R&D stage and others at more advanced stages, but 
none are as yet proven at commercial scale.12 

• New Renewables. A number of next generation renewable technologies, including 
for instance advanced deep geothermal, are under development and hold promise 
but none are proven, cost competitive and fully scalable in the New England region 
at this time. 

• Reservoir Hydro. In contrast to these other technologies, reservoir hydro is both 
technically proven and also cost-competitive in the New England region today. 

These technology families are compared in the following figure. 

                                                           
 

10 Cost effective is used here to refer to situations where the total cost of a new generating source is less than the 
prevailing price of wholesale electricity or, if greater, where the cost premium expressed in terms of dollars per ton 
of carbon abatement is relatively low when compared to other technologies. 
11 See: 1) https://www.catf.us/2017/07/two-carbon-capture-projects/ and 2) https://8rivers.com/portfolio/allam-
cycle/ 
12 See: 1) The Future of Nuclear in a Carbon Constrained World: An Interdisciplinary MIT Study. MIT, September 
2018. 2) Advanced Nuclear Energy: Need, Characteristics, Projected Costs, and Opportunities. Clean Air Task Force, 
April 2018. 
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The status of these technologies will inevitably change and likely improve over time. 
However, as of this point in time, new reservoir hydro is the only firm, dispatchable, scalable 
zero-carbon carbon technology that is both technically proven and cost effective in New 
England. Adding this to the New England mix can improve the outlook for successfully achieving 
the region’s climate change goals. 

Finally, even with the near-term planned additions of new reservoir hydro and off-shore wind, the 
need to replace unabated fossil generation and electrify other sectors of the regional economy will 
create tremendous growth opportunities for many zero carbon technologies including wind and solar. 
The planned additions of reservoir hydro and off-shore wind are important, but still only initial steps 
toward full decarbonization of the regional economy. 
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VI. Implications 

Fully decarbonizing the New England electric system by about mid-century will not be easy, 
free or without tradeoffs. The enormous buildout and rapid turnover that will be required make 
this a daunting challenge. 

Solar and wind technologies can be important parts of this transition, but intermittent 
renewables alone without firm dispatchable zero-carbon sources of energy are not a practical 
or dependable path to full decarbonization. The seasonal mismatch between wind and solar 
generation and electric load – with long periods of surplus generation in the winter and deficit 
generation in the summer – means that these intermittent sources of generation, even with 
battery storage, are not by themselves a practical path. Further, the many uncertainties 
associated with the technical development and deployment of a much broader set of 
renewable technologies, but again excluding new reservoir hydro, make this an undependable 
approach to decarbonizing the New England electric sector.  

There is, fortunately, a more promising approach. This rests on both long term planning and 
near term investment, and recognition of the importance of low-carbon technology diversity 
and the flexibility to change course over time as technical, economic and social preferences 
evolve.  

The prospects for long term success would greatly benefit from a regional effort to map out 
alternative technological pathways to full decarbonization by 2050. Recognizing the inherent 
difficulty of predicting the future, rather than focus on any single pathway, the effort should 
identify a range of potential paths that collectively increase the odds of success. Assessing the 
technical and economic viability of these pathways would inform near term decisions about the 
best policies to turn possible futures into practical real-world options, and long term 
investment decisions determining the mix and pattern of deployment.  

Meanwhile, the region also needs to move forward over the next five to ten years deploying 
a full complement of proven and acceptably cost-effective low-carbon technologies. These can 
include solar and wind, as well as other technologies that are firm, dispatchable and scalable. 
While the development of many firm, dispatchable and scalable technologies in New England is 
currently constrained by technical and cost concerns, reservoir hydro is an exception. It is 
technically proven, cost-effective and can be deployed in the region today at the scale needed 
to further the goal of decarbonization. 
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STATE	OF	MAINE	
DEPARTMENT	OF	ENVIRONMENTAL	PROTECTION	

	
IN	THE	MATTER	OF	

	
	
CENTRAL	MAINE	POWER	COMPANY	 )	
NEW	ENGLAND	CLEAN	ENERGY	CONNECT	 )	
#L‐27625‐26‐A‐N/#L‐27625‐TG‐B‐N/	 )	
#L‐27625‐2C‐C‐N/#L‐27625‐VP‐D‐N/	 )	
#L‐27625‐IW‐E‐N	 )	
	
	

RESPONSE	OF	CENTRAL	MAINE	POWER	COMPANY	
TO	THE	GROUP	4	MAY	9,	2019	COMMENTS		

REGARDING	GREENHOUSE	GAS	EMISSIONS	REDUCTIONS	
	

	 On	May	9,	2019,	Intervenor	Group	4	(Natural	Resources	Council	of	Maine	(NRCM))	

submitted	comments	arguing	that	the	Maine	Department	of	Environmental	Protection	

(DEP)	should	consider	the	impacts	of	the	New	England	Clean	Energy	Connect	(NECEC)	on	

regional	greenhouse	gas	(GHG)	emissions	as	part	of	its	permitting	decision	(NRCM’s	

Comments).		NRCM’s	Comments	also	reiterated	NRCM’s	earlier	allegations	that	the	NECEC	

will	not	reduce	regional	GHG	emissions	and	argued	that	CMP’s	assertions	that	the	NECEC	

will	result	in	regional	GHG	reduction	benefits	are	unsubstantiated,	misleading,	or	false.1			

As	discussed	in	CMP’s	January	29,	2019	letter	to	Presiding	Officer	Miller	and	as	

summarized	below,	GHG	emissions	are	not	directly	relevant	to	DEP’s	approval	criteria	and	

should	not	be	considered	in	the	DEP’s	decision	regarding	CMP’s	September	2017	Site	

Location	of	Development	Act	(Site	Law)	application	and	Natural	Resources	Protection	Act	

(NRPA)	application	(collectively,	applications).		Nevertheless,	to	the	extent	DEP	determines	

                                                            
1	May	9,	2019	Group	4	Comments	on	NECEC	at	1‐2.		On	May	13,	2019,	the	Presiding	Officers	ruled	that	the	
Parties	to	this	proceeding	may	file	a	response	to	the	Group	4	submittal	pertaining	to	GHG	emissions,	by	May	
24,	2019.	
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that	GHG	benefits	should	be	considered	in	determining	the	reasonableness	of	the	Project’s	

impact	(if	any)	on	certain	resources,	the	DEP	should	give	great	weight	to	the	May	3,	2019	

Order	of	the	Maine	Public	Utilities	Commission	(MPUC	Order),	which	approved	a	certificate	

of	public	convenience	and	necessity	(CPCN)	for	the	NECEC.		In	issuing	the	MPUC	Order,	the	

MPUC	considered	substantial	evidence	from	three	different	experts	on	whether	the	NECEC	

would	result	in	regional	GHG	reduction	benefits,	as	well	as	many	of	the	same	arguments	

presented	in	NRCM’s	Comments,	and	concluded	that	the	Project	will	reduce	regional	GHG	

emissions.		NRCM’s	failure	in	NRCM’s	Comments	to	mention	the	existence	of	the	MPUC’s	

Order,	much	less	the	MPUC’s	findings	regarding	many	of	the	issues	that	NRCM	raised	in	the	

Comments,	is	a	critical	omission.	

I. The	NECEC’s	GHG	emissions	reduction	impacts	are	not	within	the	DEP’s	review	
criteria.		

The	Project’s	GHG	emissions	reduction	benefits,	while	substantiated,	are	not	

relevant	to	the	DEP’s	review	criteria.		Yet	NRCM	continues	to	stretch	–	beyond	their	clear	

intent	–	the	DEP’s	regulations	in	an	attempt	to	vest	in	the	DEP	with	a	“broad	authority”	to	

review	such	benefits	that	is	found	nowhere	in	statute	or	DEP	rule.		In	so	doing,	NRCM	relies	

exclusively	on	Chapter	375,	Section	2(B),	which	provides	that	the	DEP	shall	consider	all	

relevant	evidence	“in	determining	whether	the	proposed	development	will	cause	an	

unreasonable	alteration	of	climate.”		However,	regulations	are	not	to	be	read	in	a	vacuum,	

and	NRCM’s	failure	to	mention,	let	alone	consider,	the	statutory	standard	that	engendered	

this	provision	and	that	clearly	delineates	its	scope,	is	telling.	

The	Chapter	375	regulations	“describe	the	scope	of	review	of	the	Department	in	

determining	a	developer’s	compliance	with	the	‘no	adverse	effect	on	the	natural	
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environment’	standard	of	the	Site	Location	Law	(38	M.R.S.A.	Section	484(3)).”2		That	

statutory	standard	provides	that	DEP	“shall	approve	a	development	proposal	whenever	it	

finds	[that	the]	developer	has	made	adequate	provision	for	fitting	the	development	

harmoniously	into	the	existing	natural	environment	and	that	the	development	will	not	

adversely	affect	existing	uses,	scenic	character,	air	quality,	water	quality	or	other	natural	

resources	in	the	municipality	or	in	neighboring	municipalities.”3			

Because	the	statute	undoubtedly	is	aimed	at	potential	nearby	climate	impacts	(“in	

the	municipality	or	in	neighboring	municipalities”),	and	not	global	GHG	emissions	

reductions,	it	is	no	surprise	that	the	DEP’s	Chapter	375	regulations	are	similarly	limited	in	

scope.		Specifically,	Section	2,	which	addresses	“alteration	of	climate,”	considers	“large‐

scale,	heavy	industrial	facilities,	such	as	power	generating	plants,”	and	those	facilities’	

potential	“to	affect	the	climate	in	the	vicinity	of	their	location	by	causing	changes	in	climatic	

characteristics	such	as	rainfall,	fog,	and	relative	humidity	patterns.”		At	the	September	7,	

2018	prehearing	conference,	Assistant	Attorney	General	Bensinger	noted	that	these	

provisions	are	limited	to	consideration	of	impacts	from	the	specific	development	being	

proposed,	and	whether	it	would	have	climate	impacts	“in	the	vicinity	of”	the	development’s	

location.		In	other	words,	the	rule	limits	consideration	of	climate	impacts	to	any	such	

impacts	that	result	from	the	development	itself,	in	its	location	–	not	from	distant	benefits	or	

impacts	attributable	to	a	product	that	will	pass	through	the	development	(such	as	

electricity	or	goods	sold	at	a	store).	

                                                            
2	See	Chapter	375	Summary.	

3	38	M.R.S.	§	484(3)	(emphasis	added).	
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Even	if	Chapter	375,	Section	2(B)	were	to	apply	to	the	Project's	impacts	beyond	its	

localized	effects,	this	language	still	does	not	require	the	DEP	to	review	whether	the	Project	

will	reduce	GHG	emissions.		Rather,	this	wording	speaks	to	a	project	causing	an	

“unreasonable	alteration	of	climate,”	not	potentially	reducing	an	impact	on	climate	by	

providing	additional	renewable	energy.		NRCM	does	not	and	cannot	allege	that	the	Project	

will	actually	cause	climate	alteration,	which	is	the	undeniable	purpose	of	the	Chapter	375	

regulations.	

For	the	foregoing	reasons,	the	Presiding	Officer	has	twice	rejected	NRCM’s	attempt	

to	include	GHG	emissions	as	a	hearing	topic.4		Nevertheless,	and	because	NRCM	has	

continued	to	argue	that	the	NECEC	will	not	produce	GHG	emissions	reduction	benefits,	CMP	

responds	to	NRCM’s	Comments	as	follows.	

II. NRCM’s	failure	to	reference	the	findings	and	conclusions	of	the	MPUC	Order	in	
NRCM’s	Comments	is	misleading.	

CMP	filed	its	petition	for	a	CPCN	with	the	MPUC	pursuant	to	35‐A	M.R.S.	§	3132	on	

September	27,	2017.		Over	the	last	year	and	a	half,	CMP	and	numerous	parties,	including	

NRCM,	have	actively	participated	in	the	CPCN	proceeding	at	the	MPUC,	during	which	the	

MPUC	heard	extensive	testimony	and	evidence	on	the	issue	of	whether	the	NECEC	would	

result	in	regional	GHG	emissions	reductions.		Three	different	experts,	including	CMP’s	

expert	Daymark	Energy	Advisors,	the	Generator	Intervenors’5	expert,	Energyzt	Advisors,	

LLC	(Energyzt),	and	the	MPUC’s	independent	expert,	London	Economics	International	

                                                            
4	The	Presiding	Officer	rejected	NRCM’s	arguments	at	the	September	7,	2018	prehearing	conference,	and	
again	in	the	October	5,	2018	procedural	order.		The	Maine	Land	Use	Planning	Commission	determined	that	
the	Project’s	impact	on	greenhouse	gas	levels	“does	not	relate	to	the	Commission’s	role	or	review	criteria.”		
LUPC	Third	Procedural	Order	¶	II.B.	

5	The	Generator	Intervenors	are	Calpine	Corporation,	Vistra	Energy	Corporation,	and	Bucksport	Energy	LLC.	
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(LEI),	presented	reports	that	modeled	the	Project’s	regional	GHG	emissions	impacts.6		

Additionally,	NRCM,	along	with	the	Maine	Renewable	Energy	Association	(MREA),	and	the	

Sierra	Club,	retained	the	Generator	Intervenors’	expert,	Energyzt,	to	produce	an	additional	

study	of	the	NECEC’s	GHG	impacts.7		This	study	came	to	the	same	conclusions	as	the	report	

conducted	for	the	Generator	Intervenors,	but	NRCM	never	directly	submitted	the	study	to	

the	MPUC	and	has	not	offered	the	study	to	the	DEP.8		Finally,	many	parties,	including	

NRCM,	briefed	the	issue	of	whether	the	NECEC	would	reduce	regional	GHG	emissions.		In	

those	briefs,	NRCM,	the	Generator	Intervenors,	and	NextEra	Energy	Resources	(NextEra)	

raised	many	of	the	same	arguments	that	NRCM	included	in	NRCM’s	Comments.	

On	May	3,	2019,	almost	a	week	before	NRCM	filed	NRCM’s	Comments	in	this	

proceeding,	the	MPUC	issued	a	100‐page	order	approving	the	CPCN	for	the	NECEC.		In	that	

Order,	the	MPUC	found	that	the	CPCN	statute	required	the	MPUC	to	make	specific	findings	

with	regard	to	the	public	need	for	the	proposed	transmission	line,	taking	into	account	

certain	specific	factors	including,	among	others,	state	renewable	energy	generation	goals.9		

The	MPUC	also	found	that	Title	38,	Chapter	3‐A,	the	climate	change	statute	that	establishes	

                                                            
6	MPUC	Order	at	70.	

7	MPUC	Docket	No.	2017‐00232	January	8,	2019	Hearing	Transcript	at	6:11‐7:2	(Hearing	Testimony	of	
Generator	Intervenor	Witnesses	Tanya	Bodell	and	James	Speyer	acknowledging	that	they	also	worked	on	and	
produced	the	October	2018	GHG	Report	for	NRCM,	MREA	and	the	Sierra	Club).		See	the	October	2018	
Energyzt	Report,	“Greenwashing	and	Carbon	Emissions:	Understanding	the	True	Impacts	of	New	England	
Clean	Energy	Connect,”	produced	for	NRCM,	MREA	and	the	Sierra	Club,	available	in	the	MPUC	case	
management	system	(CMS)	under	Docket	No.	2017‐00232	at	CMS	entry	429.		

8	Ms.	Carol	Howard,	a	non‐party	to	the	MPUC	proceeding,	who	provided	public	witness	testimony	at	the	
October	17,	2018	public	witness	hearing,	submitted	the	Energyzt	Report	as	Exhibit	F	to	her	testimony.		See	
MPUC	Docket	No.	2017‐00232,	CMS	entry	429.			

9	Section	3132(6)	requires	the	MPUC,	in	determining	public	need,	to,	at	a	minimum,	take	into	account	
economics,	reliability,	public	health	and	safety,	scenic,	historic,	and	recreational	values,	state	renewable	
energy	generation	goals,	the	proximity	of	the	proposed	transmission	line	to	inhabited	dwellings,	and	
alternatives	to	construction	of	the	transmission	line,	including	energy	conservation,	distributed	generation,	
or	load	management.		CPCN	Order	at	17.	
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GHG	reduction	targets,	and	Chapter	3‐B,	which	authorizes	Maine’s	participation	in	the	

Regional	Greenhouse	Gas	Initiative	(RGGI),	fall	within	the	MPUC’s	consideration	of	state	

renewable	energy	goals	because,	when	taken	together,	those	statutes	address	various	

renewable	energy‐related	goals,	including	supply	diversity	and	reliability,	and	GHG	

emission	reductions.10	

As	summarized	in	more	detail	below	in	Section	III,	after	considering	all	of	the	

evidence	submitted	in	the	MPUC	proceeding	and	the	arguments	presented	in	testimony	

and	in	the	briefs,	the	MPUC	found	that	the	NECEC	“will	result	in	significant	incremental	

hydroelectric	generation	from	existing	and	new	resources	in	Québec	and,	therefore,	will	

result	in	reductions	in	overall	GHG	emissions	through	corresponding	reductions	of	fossil	

fuel	generation	(primarily	natural	gas)	in	the	region.”11		The	MPUC	further	concluded	that	

because	it	found	that	the	NECEC	will	result	in	incremental	hydroelectric	generation,	it	

follows	that	the	Project	will	also	provide	GHG	emissions	reduction	benefits	in	the	region.12			

Although	the	MPUC	stated	that	the	GHG	reductions	resulting	from	the	NECEC	could	not	be	

precisely	determined	due	to	the	“inherent	uncertainty	in	determining	how	HQ	Production	

will	develop	and	operate	hydroelectric	facilities	over	the	next	20	years	and	beyond,”	the	

MPUC	noted	that	the	expert	analyses	provided	in	the	MPUC	proceeding	indicate	that	the	

GHG	emission	reductions	in	the	region	resulting	from	the	NECEC	will	be	in	the	range	of	

approximately	3.0	to	3.6	million	metric	tons	per	year,	and	included	those	GHG	reduction	

levels	in	its	summary	of	the	benefits	of	the	Project.13			

                                                            
10	CPCN	Order	at	23.	

11	Order	at	71.	

12	Order	at	72.	

13	Order	at	7	(Figure	I.1),	71‐72.	
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Despite	the	fact	that	the	MPUC’s	Order	directly	addressed	many	of	the	points	raised	

in	NRCM’s	Comments,	NRCM	did	not	discuss	the	MPUC’s	findings	and	conclusions	in	

NRCM’s	Comments,	nor	did	NRCM	even	mention	the	existence	of	the	MPUC	Order.		This	is	

surprising	because	NRCM	asserts	that	selected	testimony	submitted	in	the	underlying	

MPUC	proceeding	demonstrates	that	the	NECEC	does	not	have	GHG	emissions	benefits,	yet	

NRCM	does	not	acknowledge	that	the	MPUC,	after	considering	that	evidence	and	other	

evidence	submitted	in	the	MPUC	proceeding,	concluded	that	the	NECEC	will	result	in	

overall	GHG	emissions	reductions	in	the	region.14		NRCM’s	failure	to	mention	the	MPUC	

Order	in	NRCM’s	Comments	is	also	surprising	given	that	NRCM	argues	in	NRCM’s	

Comments	that	the	DEP	should	give	weight	to	the	New	Hampshire	Site	Evaluation	

Committee’s	(NH	SEC’s)	decision	in	the	Northern	Pass	proceeding	‐‐	even	though	the	

Northern	Pass	project	is	not	the	same	project	as	the	NECEC	‐‐	because	the	NH	SEC	“faced	

this	same	question	of	whether	an	HVDC	transmission	line	bringing	a	similar	amount	of	

power	from	Hydro‐Québec	in	Canada	.	.	.	would	reduce	greenhouse	gas	emissions.”15		

However,	NRCM	completely	ignores	the	fact	that	a	sister	agency	in	Maine	also	“faced	this	

same	question”	with	respect	to	the	NECEC,	the	very	same	project	that	the	DEP	is	

considering	here,	the	MPUC	evaluated	the	very	same	testimony	and	evidence	that	NRCM	

cites	in	NRCM’s	Comments	(as	well	as	additional	evidence	that	NRCM	did	not	discuss),	and	

concluded	that	the	NECEC	will	result	in	overall	GHG	emissions	reductions	in	the	region.			

                                                            
14	NRCM’s	Comments	at	7‐9,	12.	

15	NRCM’s	Comments	at	2.		CMP	notes	that	despite	NRCM’s	claims	that	the	NH	SEC	faced	the	same	question,	
there	is	no	evidence	in	this	record	from	which	the	DEP	could	determine	what	evidence	was	before	the	NH	SEC	
and	whether	the	NH	SEC’s	decision	is	applicable	here.	
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NRCM	has	actively	participated	in	the	MPUC	proceeding	for	over	a	year	and	a	half	

and	was	well	aware	of	the	issuance	of	the	MPUC’s	order,	yet	chose	to	pretend	it	does	not	

exist	even	though	it	is	directly	relevant	to	the	issues	NRCM	raised	in	NRCM’s	Comments.		

CMP	finds	this	particularly	ironic	given	that	NRCM	alleges	in	the	introductory	section	of	

NRCM’s	Comments	that	CMP’s	claims	are	misleading.	

III. NRCM’s	diversion	arguments	were	considered	and	rejected	by	the	MPUC	and	
are	inconsistent	with	Hydro‐Québec’s	statements	and	rational	economic	
decision‐making.	

NRCM’s	argument	that	the	NECEC	will	not	result	in	overall	reductions	of	GHG	

emissions	is	premised	on	the	assertion	that	in	order	to	supply	the	energy	to	Massachusetts	

via	the	NECEC,	Hydro‐Québec	will	divert	energy	exports	from	existing	markets	to	satisfy	its	

NECEC	obligations	under	the	power	purchase	agreements	(PPAs).16		In	support	of	this	

diversion	argument,	NRCM	quotes	from	the	testimony	of	Dean	M.	Murphy	of	the	Brattle	

Group,	the	witness	for	the	Massachusetts	Attorney	General	(MA	AG)	in	the	pending	NECEC	

proceeding	before	the	Massachusetts	Department	of	Public	Utilities	(MA	DPU).		Mr.	

Murphy’s	DPU	testimony	summarized	the	diversion	argument,	stating	that	if	Hydro‐Québec	

satisfied	its	NECEC	obligations	by	reducing	its	exports	to	other	regions	rather	than	by	

increasing	clean	energy	generation	overall,	then	global	GHG	emissions	would	not	

necessarily	be	reduced	because	reduced	deliveries	to	other	regions	may	need	to	be	

replaced	by	additional	fossil	fuel	generation	in	those	regions.17		NRCM	also	cites	to	Mr.	

Murphy’s	argument	that	Hydro‐Québec	could,	under	the	terms	of	the	proposed	contracts,	

meet	its	contractual	obligations	to	the	NECEC	by	simply	shifting	electricity	away	from	

                                                            
16	NRCM’s	Comments	at	3‐5.	

17	NRCM’s	Comments	at	4	(citing	Direct	Testimony	of	Dean	W.	Murphy	(Brattle	Group),	witness	for	the	
Massachusetts	Attorney	General,	DPU	18‐64	18‐65	18‐66,	p.	15	of	27	(Dec.	21,	2018)).	



 

{W7272644.7}  9 

existing	customers,	particularly	customers	in	New	York	and	New	Brunswick,	because	

Massachusetts	would	pay	more	for	Hydro‐Québec’s	electricity	under	the	proposed	NECEC	

PPAs.18		Finally,	NRCM	cites	to	the	Sierra	Club’s	initial	brief	to	the	MA	DPU	alleging	that	

because	the	PPAs	do	not	ensure	that	the	underlying	generation	is	incremental	to	what	

Hydro‐Québec’s	dams	are	already	producing	the	contracts	fail	to	guarantee	any	real	world	

GHG	emissions	benefits.19	

These	are	not	new	arguments.		In	fact,	the	NECEC	Project	opponents	filed	testimony	

and	briefs	asserting	this	diversion	argument	in	the	MPUC	proceeding.20		In	the	MPUC’s	final	

Order,	however,	the	MPUC	declined	to	credit	this	argument	and	instead	found	the	

following:		

The	Commission	concludes	that	the	NECEC	will	result	in	significant	incremental	
hydroelectric	 generation	 from	 existing	 and	 new	 resources	 in	 Québec	 and,	
therefore,	 will	 result	 in	 reductions	 in	 overall	 GHG	 emissions	 through	
corresponding	 reductions	 of	 fossil	 fuel	 generation	 (primarily	 natural	 gas)	 in	
the	region.		In	making	this	decision,	the	Commission	recognizes	the	inherent	
uncertainty	 in	 determining	 how	 HQ	 Production	 will	 develop	 and	 operate	
hydroelectric	facilities	over	the	next	20	years	and	beyond;	thus,	the	levels	of	
incremental	hydroelectric	generation	and	GHG	reductions	resulting	from	the	
NECEC	cannot	be	precisely	determined.		
	
In	support	of	 this	conclusion,	 the	Commission	observes	the	representations	
made	by	Hydro‐Québec	 in	Kelly‐004‐001	 that	 it	was	 a	 lack	of	 transmission	

                                                            
18	Id.	at	3.	

19	Id.	at	5‐6.	

20	See	MPUC	Order	at	71	summarizing	diversion	arguments	and	testimony	from	intervenors	(“GINT,	NextEra,	
NRCM,	and	Ms.	Kelly	argue	that	the	NECEC	would	not	have	any	meaningful	GHG	reductions	benefits,	and,	in	
fact,	would	increase	GHG	emissions	because	HQ	Production	would	divert	energy	from	other	regions	to	serve	
its	obligations	under	the	NECEC.	GINT	Initial	Br.	at	71‐73;	NextEra	Initial	Br.	at	15‐19;	NRCM	Initial	Br.	at	14‐
16;	Kelly	Initial	Br.	at	9‐11.	GINT	and	NextEra	support	this	position	by	asserting	that	the	PPAs	with	the	MA	
EDCs	do	not	actually	require	HQ	Production	to	fulfill	its	obligations	with	incremental	hydroelectric	
generation.	GINT	argues	that	HQ	Production	spilled	water	for	reasons	other	than	those	stated	by	Hydro‐
Québec,	arguing	that	Hydro‐Québec	has	more	than	enough	physical	transmission	available	to	export	that	
energy	to	market.	GINT	Initial	Br.	at	70‐73.	GINT	asserts,	based	on	the	testimony	of	Ms.	Bodell	and	Mr.	
Fowler,	that	because	Hydro‐Québec	did	not	do	so,	that	there	were	other	non‐transmission	constraints	that	led	
to	the	spillage	(e.g.,	reservoir	management,	multi‐year	smoothing,	opportunity	cost).	Id.”).	
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that	resulted	in	the	spilling	of	a	substantial	amount	TWh	in	2017	and	2018	
(4.5	TWh	worth	of	energy	in	2017	and	10.4	TWh	worth	of	energy	in	in	2018).		
Hydro‐Québec	 represented,	 further,	 that,	 “without	 additional	 transmission	
export	 capability,”	 a	 comparable	 amount	 of	 water	 will	 be	 spilled	 in	 future	
years.	 	 Id.	 	 This	 conclusion	 is	 supported	 by	 both	 the	 Daymark	 and	 LEI	
analyses,	as	well	as	through	LEI’s	 testimony	stating	that	HQ	Production	has	
surplus	 capacity	 and	 the	 NECEC	 will	 provide	 a	 means	 to	 sell	 that	 surplus	
capacity	 into	 New	 England.	 	 CMP	 Exh.	 NECEC‐5	 at	 4;	 LEI	 Report	 at	 12;	
Hearing	Tr.	at	127‐128	(October	19,	2018).		The	Daymark	and	LEI	testimony,	
thus,	corroborate	the	Hydro‐Québec	statements	in	this	regard.	
	
Furthermore,	 HQ	 Production,	 as	 a	 rational	 economic	 actor,	 will	 seek	 to	
maximize	profits,	 and	 therefore	will	 use	whatever	water	 it	 has	 available	 to	
generate	energy	for	the	NECEC	rather	than	using	the	NECEC	to	divert	energy	
from	existing	markets	into	New	England.		In	addition,	the	Commission	agrees	
with	 CMP	 that	 HQ	 Production	 has	 systematically	 increased	 capacity	 and	
storage	 capability	 over	 time	 in	 response	 to	 market	 signals	 for	 more	 clean	
energy.		Dickinson,	Stinneford,	and	Escudero	Reb.	Test.	at	30‐35	and	Figures	
4	and	5;	CMP	Initial	Br.	at	107.		Thus,	the	Commission	finds	that	the	generation	
imported	into	New	England	over	the	NECEC	is	likely	to	be	incremental	at	least	
to	a	large	degree,	and	not,	in	any	significant	way,	be	simply	diverted	from	other	
markets.	
	
.	.	.		
	
Therefore,	 because	 the	 Commission	 finds	 that	 the	 NECEC	 will	 result	 in	
incremental	 hydroelectric	 generation,	 it	 follows	 that	 the	 Project	 will	 also	
provide	GHG	emissions	reduction	benefits	 in	 the	region.	 	As	noted	above,	 the	
expert	analyses	provided	in	the	record	in	this	proceeding	 indicates	that	the	
GHG	emission	reductions	in	the	region	resulting	from	the	NECEC	would	be	in	
the	range	of	approximately	3.0	to	3.6	million	metric	tons	per	year,	which	as	
noted	 above,	 is	 equivalent	 to	 removing	 approximately	 700,000	 passenger	
vehicles	from	the	road.21	

	
In	NRCM’s	Comments	NRCM	alleges	that	because	the	NECEC	will	be	supplied	by	

existing	resources,	the	operation	of	the	NECEC	will	cause	Hydro‐Québec	to	deliver	less	

exports	to	existing	markets.22		CMP	agrees	that	the	NECEC	will	be	served	by	existing	Hydro‐

                                                            
21	MPUC	Order	at	71‐72	(emphasis	in	italics	added).	

22	NRCM’s	Comments	at	7‐8.	
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Québec	resources.23		However,	this	does	not	lead	to	the	conclusion	that	Hydro‐Québec’s	

exports	to	other	markets	will	be	reduced.		As	the	MPUC	observed	in	its	Order,	there	is	

credible	evidence	that	Hydro‐Québec	is	currently	spilling	the	equivalent	of	10.4	TWh	of	

water	from	existing	resources	due	to	lack	of	economic	transmission,	and	Hydro‐Québec	has	

stated	that,	“without	additional	transmission	export	capability,”	a	comparable	amount	of	

water	will	be	spilled	in	future	years.24		Thus,	this	evidence	shows	that	if	Hydro‐Québec	

ceases	to	spill	that	water	and	feeds	it	though	the	turbines,	Hydro‐Québec’s	existing	

resources	have	additional	generation	capacity	to	supply	the	NECEC	without	diverting	

exports	from	other	markets.25		

Furthermore,	it	was	undisputed	in	the	MPUC	proceeding	that	Hydro‐Québec	is	

adding	500	MW	of	capacity	upgrades	at	existing	hydro	facilities	(such	as	the	replacement	of	

aging	turbines	with	more	efficient,	new	equipment)	that	are	expected	to	be	in	service	by	

2025.26		These	existing	resources	can	be	used	to	supply	the	NECEC	or	to	maintain	and	grow	

                                                            
23	See	Section	4.1.	of	the	PPA	stating	that	“all	Deliveries	of	Energy	and	associated	Environmental	Attributes	
must	be	produced	by	the	Hydro‐Québec	Power	Resources	that	are	specified	in	Exhibit	A	and	Delivered	in	
accordance	with	this	Agreement.”	MPUC	Exhibit	NECEC‐16	at	§	4.1	and	Exhibit	A	(Power	Purchase	Agreement	
for	Firm	Qualified	Clean	Energy	from	Hydroelectric	Generation	Between	Massachusetts	Electric	Company	and	
Nantucket	Electric	Company	d/b/a	National	Grid	and	H.Q.	Energy	Services	(U.S.)	Inc.	(Jun.	13,	2018)).	

24	MPUC	Order	at	71.	

25	Additionally,	CMP	submitted	testimony	in	the	MPUC	proceeding	that	publicly	available	information	shows	
that	HQ	Production	currently	has	excess	energy	available	to	supply	the	NECEC	without	diverting	energy	from	
other	markets	into	New	England.		Rebuttal	Testimony	of	Thorn	Dickinson,	Eric	Stinneford	and	Bernardo	
Escudero,	MPUC	Docket	No.	2017‐00232	(July	13,	2018)	(Dickinson,	Stinneford	and	Escudero	Rebuttal)	at	25‐
35.		CMP	attached	the	Dickinson,	Stinneford	and	Escudero	Rebuttal	as	Attachment	VII	to	its	March	25,	2019	
Comments	to	the	DEP	Regarding	Greenhouse	Gas	Emissions	Reductions.					

26	MPUC	Order	at	72	(“In	addition,	the	Commission	agrees	with	CMP	that	HQ	Production	has	systematically	
increased	capacity	and	storage	capability	over	time	in	response	to	market	signals	for	more	clean	energy.	
Dickinson,	Stinneford,	and	Escudero	Reb.	Test.	at	30‐35	and	Figures	4	and	5;	CMP	Initial	Br.	at	107.	Thus,	the	
Commission	finds	that	the	generation	imported	into	New	England	over	the	NECEC	is	likely	to	be	incremental	
at	least	to	a	large	degree,	and	not,	in	any	significant	way,	be	simply	diverted	from	other	markets.”).		See	also,	
Exhibit	CLF‐14,	MPUC	Docket	No.	2017‐00232	(Hydro‐Québec	listing	of	pending	projects	to	create	additional	
generation	capacity	resulting	from	upgrades	to	the	existing	hydroelectric	generation	facilities);	Rebuttal	
Testimony	of	Thorn	Dickinson,	Eric	Stinneford	and	Bernardo	Escudero,	PUC	Docket	No.	2017‐00232	(Jul.	13,	
2018)	(Dickinson,	Stinneford	and	Escudero	Rebuttal)	at	30‐31;	see	also	Corrected	Supplemental	Testimony	of	
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Hydro‐Québec’s	exports	to	other	markets.		Hydro‐Québec	is	also	constructing	a	new	245	

MW	hydropower	generation	facility,	the	Romaine‐4	unit,	that	is	expected	to	be	in	service	in	

2020.27		Although	Romaine‐4	is	a	new	unit	that	is	not	included	in	the	list	of	existing	

resources	that	will	supply	the	NECEC,	the	additional	energy	generation	that	will	be	

available	once	the	Romaine‐4	unit	is	in	service	can	be	exported	to	other	markets,	freeing	up	

additional	hydroelectric	generation	from	existing	Hydro‐Québec	resources	to	supply	the	

NECEC	without	reducing	the	overall	level	of	exports	to	those	other	markets.			

Accordingly,	the	MPUC	correctly	found	that	the	evidence	demonstrated	that	the	

generation	imported	into	New	England	over	the	NECEC	was	likely	to	be	incremental	at	

least	to	a	large	degree,	and	not	in	any	significant	way	simply	diverted	from	other	markets.28		

In	coming	to	this	conclusion,	the	MPUC	acknowledged	that	HQ	Production,	as	a	rational	

economic	actor,	will	seek	to	maximize	profits,	and	therefore	will	use	whatever	water	it	has	

available	to	generate	energy	for	the	NECEC	rather	than	using	the	NECEC	to	divert	energy	

from	existing	markets	into	New	England.29			

The	MPUC’s	conclusion	that	the	energy	supplied	to	the	NECEC	will	be	incremental	is	

supported	by	Hydro‐Québec’s	recent	statements	and	its	own	strategic	plan.		In	a	May	20,	

2019	letter	to	Governor	Mills	and	the	Leadership	of	the	Maine	Legislature,	attached	hereto	

as	Attachment	I,	Hydro‐Québec’s	President	and	Chief	Executive	Officer,	Éric	Martel,	

______________________ 
(Footnote continued) 

William	S.	Fowler	and	Tanya	L.	Bodell,	PUC	Docket	No.	2017‐00232	(Dec.	10,	2018)	(Fowler	and	Bodell	
Supplemental)	at	27:1‐9	(referencing	Romaine‐4	coming	online	in	2020	and	Hydro‐Québec	Production’s	
anticipated	upgrades	of	500	MW	in	2025);	Speyer	Direct	Testimony,	Exhibit	JMS‐3	(Technical	Report,	Hydro‐
Québec	Exports)	at	10,	Figure	8	(“Romaine‐4	would	add	another	245	MW	of	capacity	and	1.3	TWh	of	
energy.”)	(Apr.	2018).			

27	Id.	

28	Id.	at	72.	

29	Id.	
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provided	additional	information	regarding	Hydro‐Québec’s	available	and	projected	energy	

supply.		Mr.	Martel	indicated	that	over	the	past	15	years,	Hydro‐Québec	has	been	

substantially	expanding	its	generation	capacity	by	adding	approximately	5,000	MW	of	new	

hydropower	“to	be	prepared	to	contribute	to	the	clean	energy	transition	that	is	now	

underway	in	the	Northeast.”30		As	a	result,	Mr.	Martel	stated	that:		

We	 are	 now	 in	 a	 position	 to	 appropriately	 respond	 to	 solicitations	 such	 as	
those	initiated	in	New	England	in	recent	years.		Our	projections	show	that	we	
have	 sufficient	 energy	 to	 maintain	 existing	 export	 levels,	 serve	 all	 of	 the	
commitments	of	the	Massachusetts	contracts	–	and	do	more.31			

Furthermore,	Mr.	Martel	stated	that	growth	is	a	key	component	of	Hydro‐Québec’s	

strategic	plan,	which	includes	increasing	electricity	exports	to	all	of	its	markets.		Mr.	Martel	

indicated	that	he	expects	Hydro‐Québec’s	hydropower	development	and	enhancement	

cycle	to	continue	if	its	hydropower	is	valued	by	external	markets,	and	that	Hydro‐Québec	

currently	has	over	950	MW	of	projects	within	existing	facilities	in	its	scheduling	queue	that	

would	increase	Hydro‐Québec’s	generation	capacity,	particularly	during	the	coldest	winter	

months,	and	give	Hydro‐Québec	more	flexibility	throughout	the	year.32		Mr.	Martel	stated	

that	Hydro‐Québec	is	also	considering	the	addition	of	new	clean	energy	generation	projects	

in	Québec,	including	wind	farms	and	another	hydropower	facility.33		And,	finally,	Mr.	Martel	

indicated	that	the	efficiency	and	demand‐side	measures	that	Hydro‐Québec’s	distribution	

division	has	implemented	in	recent	years	have	“freed	up	close	to	9	terawatt	hours	of	

                                                            
30	Éric	Martel	Letter	to	Governor	Mills,	Senate	President	Jackson,	House	Speaker	Gideon,	Senate	Minority	
Leader	Dow,	and	House	Minority	Leader	Dillingham	at	2	(May	20,	2019).	

31	Id.	

32	Id.		

33	Id.	
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energy,	and	there	is	much	more	potential	for	energy	savings	in	the	future.”34		Accordingly,	

there	is	strong	evidence	upon	which	to	conclude	that	Hydro‐Québec	will	have	sufficient	

energy	to	supply	the	NECEC	Project	without	diverting	exports	from	existing	markets.35			

Mr.	Martel’s	letter	is	also	consistent	with	Hydro‐Québec’s	Strategic	Plan	for	2016‐

2020,	which	was	submitted	as	an	exhibit	in	the	MPUC	proceeding	and	is	attached	hereto	as	

Attachment	II.		Specifically,	the	Strategic	Plan	indicates	that	one	of	Hydro‐Québec’s	key	

objectives	is	to	“Lay	the	groundwork	to	double	our	revenue	over	the	next	15	years	so	as	to	

increase	profits.”36		In	order	to	achieve	its	objectives,	two	of	Hydro‐Québec’s	four	key	

growth	strategies	are	to	increase	exports	and	to	increase	the	capacity	of	its	generating	

fleet.37		In	fact,	Hydro‐Québec’s	plan	to	increase	exports	includes	the	following	action	items:		

 Ensure	a	sustained	market	presence;	

 Remain	on	the	lookout	for	opportunities	to	sell	hydropower	profitably,	especially	in	

the	U.S.	Northeast	and	Ontario;	

                                                            
34	Id.	

35	This	is	also	supported	by	other	statements	Hydro‐Québec	has	made.		For	example,	in	a	recent	newspaper	
article	in	the	Bangor	Daily	News	addressing	the	diversion	claim,	Hydro‐Québec	stated	that	“It	would	be	
illogical	for	Hydro‐Québec	not	to	maximize	its	exports	.	.	.	.	Through	our	strategic	plans	over	the	past	20	years,	
we	have	clearly	demonstrated	our	objective	of	increasing	our	exports.”		No	Guarantee	$1	Billion	CMP	Line	will	
Deliver	New	Energy,	Massachusetts	AG	Warns,	Bangor	Daily	News	(May	16,	2019)	(quote	from	Hydro‐Québec	
Spokesperson	Lynn	St.	Laurent),	available	at	https://bangordailynews.com/2019/05/16/mainefocus/no‐
guarantee‐1‐billion‐cmp‐line‐will‐deliver‐new‐energy‐massachusetts‐ag‐warns/.	

36	MPUC	Docket	No.	2017‐00232,	Exhibit	NECEC‐54	(Hydro‐Québec,	Strategic	Plan	2016‐2020	Setting	New	
Sights	with	Our	Clean	Energy)	at	page	23	of	44	(“Our	objectives	and	strategies	at	a	glance	.	.	.		Objectives:		‐	Lay	
the	groundwork	to	double	our	revenue	over	the	next	15	years	so	as	to	increase	profits,		‐	Be	a	benchmark	in	
customer	service,	‐	Contribute	to	Québec’s	economic	development	and	energy	transition,	‐	Keep	rate	
increases	lower	than	or	equal	to	inflation.”).	

37	Id.	(“Our	objectives	and	strategies	at	a	glance	.	.	.	Strategies	.	.	.	4.	Develop	new	growth	avenues:	‐	Increase	
exports,	‐	Acquire	assets	or	stakes	outside	Québec,	‐	Commercialize	our	innovations,	and	–	Increase	the	
capacity	of	our	generating	fleet”);	see	also,	id.	at	page	18	(“We	need	to	grow	in	order	to	contribute	more	to	the	
prosperity	of	Québec.	.	.	.		We	need	to	find	new	growth	avenues	if	we’re	to	improve	our	performance.		We’ll	
focus	on	seizing	new	export	opportunities,	acquiring	assets	or	stakes	outside	Québec,	and	commercializing	our	
innovations.”)	(emphasis	added).	
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 Promote	the	attributes	of	clean,	renewable	energy	to	customers	as	part	of	the	

solution	to	climate	change;	

 Participate	in	initiatives	that	will	help	develop	promising	markets,	such	as	

transmission	projects	outside	Québec.38	

Accordingly,	Hydro‐Québec’s	own	statements	and	its	strategic	plan	to	maximize	

export	opportunities	support	the	MPUC’s	finding	that	the	NECEC	energy	will	be	

incremental	and	not	diverted	from	other	markets.			

Finally,	NRCM’s	allegation	that	Hydro‐Québec	will	divert	exports	from	existing	

markets	to	supply	the	NECEC	is	inconsistent	with	rational	economic	decision‐making.		The	

Massachusetts	EDCs	addressed	Hydro‐Québec’s	economic	market	incentives	in	their	MA	

DPU	reply	brief,	stating:	

It	would	make	little	sense	from	HQUS’s	point	of	view	to	spend	large	amounts	
of	 time	 and	 energy	 to	 bid	 for	 and	 negotiate	 the	 PPA,	 only	 to	 offset	 profits	
from	sales	over	NECEC	by	reducing	profits	from	its	baseline	sales.	 	It	would	
make	 even	 less	 sense	 for	 HQUS	 to	 spend	 significant	 amounts	 of	 its	 own	
money	 building	 the	 Canada	 portion	 of	 the	 transmission	 line	 if	 it	 merely	
intended	to	offset	its	profits	in	this	way.39			

There	is	no	dispute	that	Hydro‐Québec	is	a	rational	economic	actor	that	has	the	

incentive	to	get	the	highest	price	for	the	largest	volume	of	energy	it	can	sell.40		It	would	not	

                                                            
38	Id.	at	34	of	44	(“Develop	new	growth	avenues:	Increase	Exports”);	see	also,	id.	at	page	19	of	44	(stating	“For	
us	to	be	able	to	export	more,	new	transmission	facilities	are	needed.	.	.	.	[W]e	still	have	growth	opportunities	
because	markets	outside	Québec	want	to	reduce	their	GHG	emissions”	and	“[s]ome	of	these	growth	
opportunities	will	require	the	construction	of	transmission	facilities	in	the	U.S.	and	Québec.”).	

39	MA	DPU	Docket	Nos.	18‐64,	18‐65,	18‐66,	Joint	Reply	Brief	on	Behalf	of	Massachusetts	Electric	Company	
and	Nantucket	Electric	Company	d/b/a	National	Grid,	NStar	Electric	Company	d/b/a	Eversource	Energy,	and	
Fitchburg	Gas	and	Electric	Light	Company	d/b/a	Unitil	at	10	(Apr.	3,	2019).			

40	MPUC	Order	at	72	(“Furthermore,	HQ	Production,	as	a	rational	economic	actor,	will	seek	to	maximize	
profits,	and	therefore	will	use	whatever	water	it	has	available	to	generate	energy	for	the	NECEC	rather	than	
using	the	NECEC	to	divert	energy	from	existing	markets	into	New	England.”);	MPUC	Docket	No.	2017‐00232	
September	19,	2018	Technical	Conference	Transcript	at	62:21‐63:7	(“MS.	FRAYER	[LEI]:	.	.	.	So	to	the	extent	
that	there	is	available	energy	that	doesn't	make	sense	economically	to	store,	Hydro‐Québec	Production	would	
be	selling	it	in	another	export	market	if	NECEC	wasn't	available.	MS.	BODELL	[Generator	Intervenor	Witness	
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be	economically	rational	for	Hydro‐Québec	to	spend	$475	million	to	construct	the	

transmission	lines	for	the	NECEC	Project	on	the	Québec	side	of	the	border,41	and	to	pay	for	

the	transmission	service	over	the	NECEC	for	110	MW	in	years	1‐20	and	to	pay	for	the	

transmission	service	over	the	NECEC	for	1200	MW	in	years	21‐40,	if	all	Hydro‐Québec	

intends	to	do	is	export	the	same	amount	of	energy	that	it	currently	exports,	or	even	more	

illogically,	sell	the	same	amount	of	energy	to	Massachusetts	that	it	currently	sells	in	the	

ISO‐NE	wholesale	energy	market.	

Accordingly,	the	substantial	evidence	submitted	in	the	MPUC	proceeding,	Hydro‐

Québec’s	own	statements,	and	the	MPUC’s	findings	in	the	CPCN	Order	weigh	heavily	in	

favor	of	the	conclusion	that	the	NECEC	contract	energy	will	be	incremental	and	that	the	

NECEC	will	result	in	overall	reductions	of	GHG	emissions	in	the	region.42			

In	light	of	the	MPUC’s	finding	that	the	energy	Hydro‐Québec	will	export	to	New	

England	via	the	NECEC	will	be	additional	incremental	energy	and	not	just	exports	that	are	

diverted	from	other	markets,	the	evidence	in	the	record	of	the	MPUC	proceeding	

______________________ 
(Footnote continued) 

conducting	questioning]:	Thank	you.	And	that's	because	Hydro‐Québec's	motivated	to	sell	whatever	energy	it	
can	into	other	markets.	Correct?	MS.	FRAYER:	I	wouldn't	argue	with	it.	I	guess	the	question	is	what	we	each	
mean	in	our	own	vocabulary	by	motivated.	I	would	say	if	Hydro‐Québec	Production	has	surplus	generation	
that	it	can	monetize	value	of,	it	would	be	rationally	motivated	to	sell	that	energy.);	MPUC	Docket	No.	2017‐
00232	June	28,	2018	Technical	Conference	Transcript	at	27:11‐32:2	(Generator	Intervenor	witness	Mr.	
Speyer	stating	that	Hydro‐Québec,	“as	a	rational	actor,	they	do	try		to	maximize	energy	.	.	.	.”).	MPUC	Docket	
No.	2017‐00232	January	11,	2019	Hearing	Transcript	46:5‐47:2	(NextEra	witness	Christopher	Russo	stating	
that	Hydro‐Québec	is	“a	crown	corporation	with	their	own	economic	interest.”);	MPUC	Docket	No.	2017‐
00232	NextEra	Witness	Robert	Stoddard	Surrebuttal	Testimony	at	12:21‐13:2	(Sept.	15,	2018)	(“HQ	is	an	
active	participant	in	the	regional	energy	markets	.	.	.	[and	has]	historically	been	able	to	make	substantial	spot	
or	short‐term	sales	to	maximize	the	value	of	its	energy	export.”);	MPUC	Docket	No.	2017‐00232	NextEra	
Witness	Christopher	Russo	Direct	Testimony	at	13:7‐17	(Apr.	30,	2018)	(“.	.	.	HQ	like	every	company,	makes	
decisions	with	its	own	interests	in	mind	.	.	.”).			

41	See	MPUC	Docket	No.	2017‐00232,	CMP	Response	to	ODR‐013‐001	Attachment	1	(estimating	the	cost	of	the	
Québec	line	investment	at	$475	million)	(Aug.	13,	2018);	Surrebuttal	Testimony	of	Robert	B.	Stoddard	at	Page	
12	of	17:	7	–	8	(“Taken	on	balance,	I	estimate	that	the	Canadian	transmission	facilities	will	cost	about	half	of	
the	U.S.	facilities.”)	(Aug.	15,	2018).	

42	Id.	at	71‐72.	
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demonstrates	that	this	NECEC	energy	will	result	in	GHG	reductions	not	only	in	New	

England,	but	also	in	export	markets	in	the	Northeast	and	in	Canada.43		As	Daymark	

explained	in	their	July	2018	Rebuttal	Testimony	in	the	MPUC	proceeding,44	the	work	

papers	of	the	Generator	Intervenors’	own	Energyzt	analysis	that	were	submitted	during	

discovery	in	the	MPUC	proceeding	demonstrate	that,	if	you	assume	that	the	NECEC	energy	

is	incremental,	the	NECEC	will	result	in	GHG	reductions	not	only	in	New	England,	but	also	

in	other	markets	such	as	the	New	York	ISO,	PJM,	and	Ontario.45			

As	shown	in	Table	4	to	Daymark’s	Rebuttal,	which	is	reproduced	below,	in	the	

scenario	where	the	NECEC	energy	is	incremental	energy	provided	to	New	England,	the	

Generator	Intervenors’	own	expert	determined	that	the	NECEC	would	result	in	

approximately	4.2	million	metric	tons	of	GHG	reductions	across	the	modeled	region,	and	

each	of	the	sub‐regions,	except	for	the	Midcontinent	Independent	System	Operator	(MISO),	

also	experience	reductions	in	CO2	emissions:	

	

                                                            
43	Rebuttal	Testimony	of	Daymark	Energy	Advisors,	PUC	Docket	No.	2017‐00232,	at	42‐43	(Jul.	13,	2018)	
(Daymark	Rebuttal).	

44	Daymark’s	Rebuttal	Testimony	was	attached	as	Attachment	II	to	CMP’s	March	25,	2019	Comments	to	the	
DEP	Regarding	Greenhouse	Gas	Emissions	Reductions.	

45	Id.	at	42‐43.	
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CMP	recognizes	that	the	range	of	CO2	emissions	reductions	resulting	from	the	

NECEC	found	by	the	three	experts	in	the	MPUC	proceeding	and	adopted	by	the	MPUC	in	its	

Order	is	3.0	to	3.6	million	metric	tons	of	CO2	emissions	reductions	per	year,	and	CMP’s	

inclusion	of	this	table	should	not	be	construed	as	an	assertion	of	an	additional	amount	of	

GHG	emissions	reduction	benefits	from	the	Project.		Rather,	this	table	shows	that	using	the	

Opponents’	own	Energyzt	modeling	analyses,	if	the	NECEC	contract	energy	is	assumed	to	

be	incremental,	as	the	MPUC	has	found,	there	will	be	carbon	emissions	reductions	

throughout	the	larger	Northeast	region,	including	Ontario.		These	modeling	results	come	

from	the	same	Energyzt	consultant	that	NRCM	retained	to	produce	the	October	2018	GHG	

Study	which	did	not	include	any	new	or	additional	Energyzt	modeling	from	that	included	in	

the	Generator	Intervenors’	Energyzt	study	and	came	to	the	same	conclusions.46		NRCM,	

however,	never	offered	the	October	2018	Energyzt	GHG	Study	as	evidence	in	the	MPUC	

proceeding,	nor	did	NRCM	offer	this	study	to	the	DEP	in	this	proceeding.		

 

                                                            
46	MPUC	Docket	No.	2017‐00232	January	8,	2019	Hearing	Transcript	at	6:4‐7:2;	9:16‐10:10	(“MR.	DES	
ROSIERS:		And	all	of	the	above	testimony	that	I	just	described	was	submitted	on	behalf	of	the	generator	
interveners	parties	in	this	proceeding?		MS.	BODELL:		Yes.		MR.	DES	ROSIERS:		And	the	generator	interveners	
paid	for	that	testimony	and	the	work	that	went	into	preparing	it?		MS.	BODELL:		Yes.		MR.	DES	ROSIERS:		Now	
separately,	Energyzt	‐‐	and	you	both	work	for	a	consulting	firm	called	Energyzt.		Is	that	correct?		MR.	SPEYER:		
That	is	correct.		MR.	DES	ROSIERS:		And	now	separately,	Energyzt	also	prepared	a	report	for	Natural	
Resources	Council	of	Maine,	Sierra	Club,	and	the	Maine	Renewable	Energy	Association	dated	October	2018?		
MS.	BODELL:		Yes.		MR.	DES	ROSIERS:		And	did	both	of	you	work	on	that	report?		MR.	SPEYER:		Yes.		MR.	DES	
ROSIERS:		Who	paid	for	that	report?		MS.	BODELL:		That	report	was	paid	for	by	NRCM	and	a	consortium	that	
included	Sierra	Club	and	one	other	environmental	organization.	.	.	.	MR.	DES	ROSIERS:		Are	the	conclusions	in	
this	report	the	same	as	the	conclusions	in	your	testimony	and	the	reports	offered	by	the	generator	
interveners	in	this	proceeding?		MR.	SPEYER:		To	my	knowledge,	yes.		MR.	DES	ROSIERS:		But	the	subsequent	
report	contains	more	detail	than	the	earlier	filings	‐‐	or	early	testimony	and	reports.		Is	that	correct?		MR.	
SPEYER:		There	are	some	more	details.		MR.	DES	ROSIERS:		Is	it	based	on	the	same	modeling	analysis	that	you	
prepared	and	you	did	for	the	preparation	of	your	testimony	and	the	reports	that	were	submitted	on	behalf	of	
the	generator	interveners?		MS.	BODELL:		So	there	was	no	modeling	‐‐	no	new	modeling	of	diversion	or	the	
impact	of	diversion	on	potential	benefits	done	as	part	of	the	NRCM	model	‐‐	as	part	of	the	NRCM	report.		That	
report	does,	however,	reference	to	analyses	that	are	in	the	public	domain	that	do	perform	that	analysis,	one	of	
which	is	the	ESAI	study	and	the	second	of	which	was	the	Energyzt	study.”).	
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Dated this 24th day of May, 2019. 

        
Matthew D. Manahan 
Lisa A. Gilbreath 

 
       PIERCE ATWOOD LLP 
       Merrill’s Wharf 
       254 Commercial Street 
       Portland, ME  04101 
       (207) 791-1100 
 

Attorneys for Applicant Central Maine 
Power Company 
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Attachment II:  MPUC	Docket	No.	2017‐00232,	Exhibit	NECEC‐54	(Hydro‐Québec,	Strategic	Plan	
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May 20, 2019 

Governor Janet Mills 
1 State House Station 
Augusta, ME 04333 

Senate President Troy Jackson 
3 State House Station  
Augusta, ME  04333 

Speaker of the House Sara Gideon 
2 State House Station 
Augusta, ME  04333 

Senate Minority Leader Dana Dow 
2 State House Station 
Augusta, ME 04333 

House Minority Leader Kathleen Dillingham 
2 State House Station 
Augusta, ME  04333 

Re: Hydro-Québec vision and supply outlook 

Dear Governor Mills, President Jackson, Speaker Gideon, Senator Dow, and Representative 
Dillingham: 

I’m writing to provide additional information regarding Hydro-Québec’s available and projected 
energy supply. I thought this information would be useful as discussion about the New England 
Clean Energy Connect (NECEC) project continues in Maine.  Hydro-Québec’s buildout of new 
hydropower capacity and continuous upgrades and efficiency improvements to existing capacity 
are integral components of its vision for a low carbon future for the Northeast.  A strong contribution 
to lower emissions in our surrounding markets through clean energy exports is fundamental to this 
vision.     

Hydro-Québec buildout and preparedness for new clean energy needs 

Hydro-Québec has been expanding its generating capacity over the past 15 years. Thirteen 
powerhouses have been added, providing approximately 5,000 megawatts of new hydropower. This 
construction phase will be complete in 2021 with the commissioning of the fourth and last unit of 
the Romaine complex on Québec’s North Shore.  With these additions, Hydro-Québec’s network 
now consists of over 37,000 MW of hydropower capacity.  Development of large hydropower 
facilities is extremely complex and requires extraordinary advance planning and investment.  
Accomplishment of a buildout of this magnitude is remarkable.   

Éric Martel 
President and Chief Executive Officer 

Édifice Jean-Lesage 
20e étage 
75, boulevard René-Lévesque Ouest 
Montréal (Québec)  H2Z 1A4 
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With a 15 year planning and construction cycle, Hydro-Québec took actions many years ago to be 
prepared to contribute to the clean energy transition that is now underway in the Northeast. 
Numerous upgrades and refurbishments of existing facilities, with the objective of increasing 
equipment performance, and directing efforts and science into pursuing these gains on an ongoing 
basis, as we have done for decades, is also underway.  . 
 
We are now in a position to appropriately respond to solicitations such as those initiated in New 
England in recent years.  Our projections show that we have sufficient energy to maintain existing 
export levels, serve all of the commitments of the Massachusetts contracts -- and do more. Our 
team has recently shared this information with members of the Maine Legislature and other Maine 
stakeholders. 
 
 
Reservoir levels and new transmission  
 
Québec reservoirs currently stand at exceptional levels. We expect to end 2019 with over 144 
terawatt hours of stored energy, surpassing previous records. According to independent research, 
precipitation in Québec’s northern regions, where the majority of our reservoirs are located, is 
expected to increase 14 percent by 2050 as a result of climate change.  
 
More water in Québec means the possibility of higher exports, and more displacement of fossil fuels 
in New England and other markets. But more transmission capacity to export markets is necessary 
to make use of this water resource. In 2017 and 2018, Hydro-Québec was forced to release or “spill” 
significant quantities of water, effectively wasting clean energy that could otherwise be lowering 
emissions only because transmission was not available to deliver it to export markets. With NECEC 
in service, this water will no longer be wasted: it will be delivered as clean energy into New England 
to reduce emissions.   
 
Maintaining growth and building tomorrow 
 
Growth is a key component of our strategic plan.  This includes increasing our electricity exports to 
all of our markets. We expect our hydropower development and enhancement and energy efficiency 
cycle will continue if our hydropower is valued by external markets. The addition of new energy 
generation projects in Québec is currently under evaluation. These could be wind farms – a 2016 
study estimates that Québec could accommodate up to 15,500 MW of wind by 20251, and there 
would still be untapped capacity beyond that – or if there is a need for it, another hydropower facility 
could also be built.  
 
Furthermore, we currently have in our scheduling queue over 950 MW of projects within existing 
facilities that would increase our generation capacity, particularly during the coldest winter months, 
and give us more flexibility throughout the year. 
 
Network expansion is only one element of our strategy. Hydro-Québec’s distribution division has 
been actively working to implement efficiency measures with its customers through a series of 
programs and incentives, in particular through new automated systems that better control home 
energy use. In recent years, demand-side efficiency measures have freed up close to 9 terawatt 
hours of energy, and there is much more potential for energy savings in the future. 

                                                 
1 Canadian Wind Energy Association, “Pan-Canadian Wind Integration Study”. https://canwea.ca/wp-
content/uploads/2016/10/pcwis-quebec-summary-web.pdf, consulted on May 16, 2019. 

https://canwea.ca/wp-content/uploads/2016/10/pcwis-quebec-summary-web.pdf
https://canwea.ca/wp-content/uploads/2016/10/pcwis-quebec-summary-web.pdf


 
Hydro-Québec’s vision is to be part of the solution to the energy transition of the Northeast. As a 
large-scale energy supplier, and a long-standing partner in the Northeast, Hydro-Québec can 
provide a direct path to clean, reliable and affordable electricity. 
 
I look forward to working with Maine’s elected officials and stakeholders to advance a clean energy 
future in Maine and the region.  
 
Sincerely yours, 

 
 
Éric Martel 
President and Chief Executive Officer 
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Our vision, mission and values

OUR VISION

Set new sights with 

our clean energy

OUR MISSION

We deliver reliable electric 
power and high-quality services. 
By developing hydraulic 
resources, we make a strong 
contribution to collective wealth 
and play a central role in the 
emergence of a low-carbon 
economy. As recognized leaders 
in hydropower and large 
transmission systems, we export 
clean, renewable power and 
commercialize our expertise and 
innovations on world markets.

OUR VALUES

 ∠ Achievement of targeted 
results

 ∠ Respect for our customers, 
employees and partners

 ∠ Authenticity

 ∠ Teamwork

 ∠ Integrity

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |    
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Our objectives

Lay the 
groundwork to 
double our revenue 
over the next 
15 years so as to 
increase profits

Be a benchmark 
in customer service

Contribute to 
Québec’s economic 
development and 
energy transition

Keep rate increases 
lower than or equal 
to inflation

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |    1
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OUR REALITY
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Every day, we provide you with renewable, 
affordable power.

ELECTRICITY: A KEY PART OF EVERYONE’S QUALITY OF LIFE

Our power output, over 99% 
of which is from clean, renewable 

sources, is an essential component 

in the fight against climate change 

undertaken by the Québec 

government. It’s the cornerstone of 

a greener, stronger economy.

Our residential rates are 

the lowest in North America. 

They’re half the rates people pay 

in Toronto and a fourth of what 

people pay in New York.

Q
uébec

Winnipeg

Vanco
uver

To
ronto

Halifa
x

New York

100 113
143

199
223

402

Index representing the monthly bill (before taxes) for 
residential consumption of 1,000 kWh at the rates in effect 
on April 1, 2015.
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We make a major contribution to the Québec 
economy and will continue to do so.

$3.8 billion
in capital investment

Note : Annual average over the 2009–2015 period.

$2.9 billion
in purchases 

of goods and services 

in Québec

Note : Annual average over the 2009–2015 period.

39,000
direct and indirect jobs 

sustained in Québec 

by our activities in 2015 

(person-years)

$3.0 billion
paid to the Québec 

government   

(dividends, taxes,  
water-power royalties 
and guarantee fees)

Note : Annual average over the 2009–2015 period.

a) Annual average over the 2009–2015 period.
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To meet electricity needs, we must have enough 
energy and capacity available.

It’s possible to have enough energy on 
an annual basis, but to need additional 
capacity during demand peaks. The 
purchases made on the markets at those 
times can be very expensive.

Energy

The quantity of electricity supplied or consumed over a 
given period of time. It is expressed in watthours (Wh).

Capacity

The quantity of electricity that can be supplied or 
consumed at a given point in time. It is expressed in 
watts (W).

Demand peaks

The times when electricity needs are greatest. In Québec, 
peaks occur on very cold winter days, because most 
people heat their homes with electricity.

QUÉBEC NEEDS IN 2015

 ∠ Energy: 184 TWh

 ∠ Peak power demand (capacity requirements): 38,743 MW

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  5
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We have sufficient energy to power Québec.

We don’t want to use up all the energy available to meet Québec 
needs before making new purchases.

By turning to the markets when the energy available dips below the 
threshold of 2.5% of Québec’s total needs or 5 TWh, we’ll maintain a 
sufficient margin of flexibility to meet demand growth and complete 
new calls for tenders.

Over the Plan period, however, we anticipate that the energy 
available will remain above this threshold.

The energy available to us is more than 
the quantity required to meet Québec’s 
electricity needs. We plan to make good 
use of this energy.

To this end, we recently launched the 
Economic Development Rate. It initially 
offers a reduction of 20% off the 
applicable rate for energy-intensive 
capital projects in high-growth sectors 
such as data hosting.

FOLLOW-UP ON WIND ENERGY 

DEVELOPMENT

Contracts signed since 2003

Number 38

Contractual capacity (MW) 3,710

Contribution during winter  
peaks (MW) 1,484

Annual energy output (TWh) 11.4

Average cost, including 
integration service (¢/kWh) 10

Integration service provided 

by Hydro-Québec

Balancing service and firming capacity to ensure 
power system stability

Modernization of practices for more accurate 
wind energy forecasts

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  6
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However, we need more capacity during peak periods.

Québec’s capacity needs will increase over the next 15 years, 
driven mainly by growth in residential demand.

That’s why we want to reduce our costly imports by having the 
TransCanada Énergie generating station in Bécancour converted 
to liquefied natural gas and using it as a peaking plant.

Through new energy efficiency programs and initiatives, we can 
also shave up to 1,000 MW from the peak capacity needs forecast 
for 2020.

The additional capacity requirements will be met through calls 
for tenders.

Whether to meet the needs of the Québec market or to seize 
export opportunities, we intend to

 ∠ bring into service the last two Romaine generating stations 
(640 MW by 2020) and the related transmission facilities,

 ∠ undertake new projects to increase the capacity of some of 
our hydroelectric generating facilities (about 500 MW by 2025), 
and

 ∠ determine, by 2020, what our next major hydropower project 
will be after the Romaine complex.

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  7
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New energy efficiency initiatives will help us reduce 
capacity needs.

By participating in the initiatives 
launched under our Energy 
Efficiency Plan, you helped us 
surpass our energy savings target. 
Now you can help us meet the 
challenge of reducing capacity 
needs.

Our programs and new initiatives 
will provide financial incentives to 
reduce your power usage during 
peak periods, without sacrificing 
comfort.

Residential Load Curtailment 

Program

For example, you could allow us to interrupt 
power to your electric water heater for short 
periods of time, a few times a year. Since 
the water in the tank will stay hot for quite a 
while, this will not affect your daily routine in 
any way.

 ∠ Target: 300-MW reduction in capacity 
needs by 2020

FOLLOW-UP ON THE ENERGY 

EFFICIENCY PLAN (2003–2015)

More than 25 programs and initiatives 
geared to all customer categories 
(residential, commercial, institutional 
and industrial) to promote energy 
conservation

 ∠ Awareness, market transformation 
and R&D activities

 ∠ Savings of 8.8 TWh, equivalent to 
the energy consumption of 500,000 
households and 10% more than the 
initial target of 8.0 TWh

 ∠ $1.7 billion invested, including some 
$900 million in direct financial 
assistance for customers

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  8
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We will contribute to the Québec government’s 
Plan Nord with more than $4 billion in capital investment.

We’ll take part in Québec’s energy transition by increasing the capacity of our hydroelectric fleet and by 

converting our off-grid systems to cleaner, less costly energy sources.
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Some 85% of our 

generating capacity 

is located in the area 

covered by the Plan Nord.

OUR CONTRIBUTION TO THE PLAN NORD

 ∠ Invest $4.3 billion in our generation and transmission 
facilities in the Plan Nord area between 2016 and 2020

 ∠ Add 1,140 MW to our hydroelectric generating capacity in 
the area and build the related transmission facilities

 – Commissioning of Romaine-3 (395 MW) in 2017 
and Romaine-4 (245 MW) in 2020

 – Uprating of some of our existing facilities 
(about 500 MW by 2025)

 ∠ Build new generating facilities if warranted by needs 
in the industrial and mining sectors

 ∠ Undertake projects to convert off-grid systems to 
cleaner and less costly energy sources

 – Launch of requests for proposals (RFPs) for all systems 
by 2020

 ∠ Contribute $15 million a year to the Northern Plan Fund

 ∠ Study the possibility of transferring some of our facilities 
that are not part of the power system (e.g., aerodromes) 
to a third-party operator, so as to contribute to the 
economic and social development of the Plan Nord area
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We also have to start preparing now to meet Québec’s 
long-term needs.

Between now and 2020, we’ll 
commission the last two generating 
stations in the Romaine complex 
and determine what our next major 
hydropower project will be.

Construction of a large hydroelectric project 
can take about a decade. That’s why we have to 
starting planning for the future now, rather than 
wait for 2020 when the Romaine complex will be 
completed.

Over the 2016–2020 Plan period, we’ll carry out 
preliminary studies to determine the feasibility 
of various large-scale hydropower projects in the 
Plan Nord area.

By 2020, we’ll thus be in a position to choose a 
hydroelectric project for the next decade based on 
future needs, and we’ll also consider developing 
other clean energy sources in the Plan Nord 
area. In this way, we’ll be ready to proceed to the 
draft-design phase, which includes conducting 
environmental studies and negotiating agreements 
with the communities affected.

Typical project phases

1

Planning 

(preliminary 

studies)

2

Draft design and 

permitting

3

Construction

4

Operation
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We respect the communities affected 
by our operations.

INFORM, LISTEN, EXCHANGE, IMPROVE

We present up to 100 transmission and 
generation projects a year to various Québec 
audiences.

Our objectives:

 ∠ Explain the how and why of our projects

 ∠ Reduce impacts on the local environment while 
remaining fair to the Québec population as a whole

OUR CHALLENGE: FIND A FAIR BALANCE 

BETWEEN THE 3 PILLARS OF SUSTAINABLE 

DEVELOPMENT

ENVIRONMENT

Environmental 
acceptability

SOCIETY

Favorable reception 
by communities affected

ECONOMY

Technical aspects and profitability

Examples of 

enhancements made 

in the wake of public 

consultations to promote 

social acceptance of 

our projects

 ∠ Optimization of line routes; 
e.g., the line connecting 
the Mesgi’g Ugju’s’n 
(Rivière-Nouvelle) wind 
farm in the Gaspésie–
Îles-de-la-Madeleine region

 ∠ New tower designs such 
as the tower developed for 
the Langlois–Vaudreuil-
Soulanges transmission line 
in the Montérégie region

 ∠ Maintaining instream flow 
to protect fish habitats, 
ensure navigability and 
preserve the quality of the 
landscape, as we did for 
the Eastmain-1-A/Sarcelle/
Rupert hydroelectric project 
in the Nord-du-Québec 
region

$
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Our performance hinges on our employees’ skills 
and engagement.

David Marcil, line crew chief: 

“All along our lines, there are customers 
counting on reliable service. That’s who 
I’m working for.”

Marylene Asselin, customer services 

representative: “I like serving people. 
Satisfied customers are my biggest 
reward.”

Jean Caumartin, environment 

advisor: “I’m proud because I know our 
hydropower makes Québec greener and 
helps our export markets reduce their 
GHG emissions.”

Skills development is one of our 
priorities: we devote 3% of our 
payroll to training and we will 
continue to do so.

The overall engagement index 
improved in 2015, after dipping in 
2012 and 2013. To continue improving 
employee engagement, we will 
rely on a unifying corporate culture 
focused on pride and results.

2011 2012 2013 2014 2015

Change in overall employee 

engagement index (%)a

61
69

73

62
67

a) 2009 and 2010 data not available
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We know we need to meet your expectations better.

YOUR EXPECTATIONS

 ∠ Reliable electrical service

 ∠ Rapid restoration after 
power failures

 ∠ Accurate, easy-to-
understand bills

 ∠ Easy access to customer 
services

 ∠ Rapid, efficient processing 
of requests

 ∠ Products and services to 
help you understand and 
manage your energy use 
and reduce your electricity 
bill

IN 2015

 ∠ $2.3 billion invested in 
the power system

 ∠ Nearly 16,000 simple 
service connections 
completed, 83% within 
10 business days 
(average lead time 
of 7.7 days)

 ∠ Nearly 8,000 connections 
involving multiple 
parties; in 55% of cases, 
technical services 
completed by date 
indicated to customer

 ∠ 2,450,000 calls received; 
62% were answered in 
less than 210 seconds 
(average response time 
of 205 seconds)

A reliable system delivering 

reliable power

We continue to make large investments in 
our system.

 ∠ Québec’s electricity needs are growing. 
Our system must grow accordingly.

 ∠ Some of our assets need to be replaced, 
optimized or overhauled.

We regularly evaluate the security of our 
strategic infrastructure and critical systems, 
and we take the necessary protective 
measures.

We keep improving our vegetation control 
practices to prevent power failures.

Recent improvements made 

possible by next-generation meters

 ∠ Faster detection of power failures and 
restoration of service

 ∠ Real-time monitoring of outages via our 
Power Outages Web site or mobile app

 ∠ Billing always based on your actual 
consumption

 ∠ Simplified integration of residential wind 
or solar customer generation systems into 
the grid (net metering)
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We also need to be more present and more accessible.

Greater transparency involves 
better communication.

OUR EXCHANGES WITH YOU

 ∠ 140,000 visitors a year to our 
facilities and partner-operated 
sites

 ∠ Mentioned 16,000 times in 
the media

 ∠ 2,500 requests from the media

 ∠ 4 social platforms

 ∠ 18 million visits to our Web 
pages

 ∠ 5,000 requests from community 
representatives

 ∠ 200 advertising campaigns and 
public notices

 ∠ 500 organizations supported 
through our donations and 
sponsorships

 ∠ 25 educational kits circulating 
in schools

WHAT YOU WANT FROM US

 ∠ Direct, authentic communication

 ∠ Explanations of our activities and decisions

 ∠ Optimized digital communications

WE’RE LISTENING

Your overall satisfaction with us has 
decreased over the past few years. 
We need to do a better job of meeting 
your expectations, especially by improving 
our service and communications.

2009 2010 2011 2012 2013 2014 2015

Change in overall public 

satisfaction (%)

9192939291
87

82
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We will continue to support the decarbonization 
of Québec by furthering electric transportation.

Replacing gasoline with clean, 

renewable and affordable 

electricity

 ∠ helps reduce smog and GHG emissions,

 ∠ benefits the Québec economy by 
reducing dependency on imported oil, 
and

 ∠ translates into sizeable savings for 
vehicle owners.

There are now over 

8,000 plug-in electric 

vehicles on Québec 

roads.

 ∠ They account for about 
50% of all such vehicles 
licensed in Canada.

 ∠ Nearly 80% of their 
owners are members 
of the Electric Circuit.

The Electric Circuit:  

An initiative of Hydro-Québec and its partners

It’s the first public charging network in Canada, and the 
largest in Québec.

 ∠ 130 partners, including 5 founding partners

 ∠ 577 charging stations in 140 municipalities and 
16 administrative regions at December 31, 2015

 – 548 240-V stations and 29 fast-charge (400-V) stations

 ∠ 1,000 curbside stations planned as part of Montréal’s 
electric car sharing project

Our challenge: densify the charging station network as the 
number of electric vehicles increases.

We’re developing and commercializing 

innovative technologies:

 ∠ Battery materials

 ∠ Energy storage systems

 ∠ Electric powertrains

Hydro-Québec subsidiary TM4 develops and 
commercializes electric powertrains for world 
markets.

Through a joint venture set up with Prestolite 
Electric Beijing Ltd., TM4 has succeeded in 
penetrating the electric bus market in China.

TM4 will also work with French companies 
PSA Peugeot Citroën and Exagon Motors to 
develop a powertrain for high-performance 
electric vehicles.

We’re furthering the electrification of public 

transit in Québec:

 ∠ TM4 technology chosen by Québec-based bus 
manufacturer Novabus

 ∠ Financial contribution to the development of 
electric infrastructure in accordance with the 
regulatory framework
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We need to grow in order to contribute more 
to the prosperity of Québec.

If we keep within our current sphere of operations, we’re forecasting annual profits 
(net income) of $4 billion for 2030, which is equivalent to about $3 billion in constant 
2015 dollars.

That would be maintaining our current financial performance. But we want to take it further.

Financial outlook excluding new growth avenues

Actual Projecteda, b

2015 2016 2017 2018 2019 2020
2030 

HORIZON

Net income ($M) 3,147 2,550 2,600 2,475 2,575 2,850 4,000

Dividend ($M) 2,360 1,913 1,950 1,856 1,931 2,138 3,000

Capital program ($B) 3.4 3.9 3.9 4.0 3.2 3.1

a) Assuming normal temperatures.

b) Certain factors such as runoff, temperatures and economic conditions could have a positive or negative impact on the achievement of the projected 
net income.

We need to find new 
growth avenues if we’re to 
improve our performance.

We’ll focus on

 ∠ seizing new export 
opportunities,

 ∠ acquiring assets or 
stakes outside Québec, 
and

 ∠ commercializing our 
innovations.
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For us to be able to export more, new transmission 
facilities are needed.

$902 million

in profits generated by sales 
outside Québec in 2015

Energy prices on markets 

outside Québec

 Natural gas: Henry Hub (US$/MMBtu)

 Electricity: New England (US¢/kWh)
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Energy prices have fallen as a result 
of the intensification of shale gas extraction.

Exports are profitable, as long as we sell at the right time and on the right markets. That’s even 
truer today, in the context of low market prices.
That said, we still have growth opportunities because markets outside Québec want to reduce their 
GHG emissions. Some of these opportunities will require the construction of transmission facilities 
in the U.S. and Québec. Note that all power companies have fair and open access to transmission 
systems throughout North America, including Québec.

1927 Privy Council border

(not final)
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Our primary export 

markets
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Conditions favorable to growth in exports

 ∠ Growing recognition of the environmental attributes 
of hydropower

 ∠ Nuclear plant refurbishment in Ontario

 ∠ Nuclear plant closures in the U.S.

 ∠ Potential long-term agreements to sell clean energy 
in New England

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  17

Exhibit NECEC-54 
Docket No. 2017-00232 

Page 19 of 44



We are considering the purchase of assets or stakes 
outside Québec.

Our high-value know-how is recognized throughout the world.

Historic cross-border link inaugurated 

in 1990: MTDCS, Phase II

 ∠ We designed and deployed the world’s first 
multiterminal direct-current system (MTDCS) in 
collaboration with the New England utilities.

 ∠ The MTDCS is the key component in an ultra-high-
performance intertie that stretches 1,500 km from 
the Nord-du-Québec region to the Greater Boston 
area and transmits huge quantities of renewable 
power.

 ∠ It’s a good revenue source for us, and for our partners 
it’s an economical way to replace high-emissions 
fossil fuels.

From 1996 to 2005, we invested $1 billion in power generation 
and transmission assets, which we sold at a profit in 2006 and 2007. 
E.g.:

CHILE

We acquired and operated Transelec, 
Chile’s national power transmission 
company, whose grid covers some 
10,000 km (2000–2006).

PANAMA

We purchased a stake in a company 
operating a 300-MW hydroelectric 
project in Panama, and managed its 
operations (1999–2006).

A LONG-STANDING COMMITMENT TO MAJOR INTERNATIONAL ORGANIZATIONS, SUCH AS:

World Energy Council Global Sustainable 
Electricity Partnership

International Hydropower 
Association

International Council 
on Large Electric Systems
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We will step up our efforts to commercialize 
our innovations.

INSTITUT DE RECHERCHE 

D’HYDRO-QUÉBEC (IREQ)

In 2015, we spent 1% of our revenue 
on R&D. We’ll continue to do so over the 
2016–2020 Plan period.

Our scientists, technicians, engineers and 
specialists develop technological solutions 
to support our operations and create new 
growth opportunities.

Some promising areas  

of innovation

 ∠ Large-scale battery storage systems for power grids

 – Demonstration under way by Technologies Esstalion, 
a joint venture of Sony and Hydro-Québec

 ∠ Robotic maintenance and inspection of power grids

 – Commercialization of our technologies by subsidiary 
MIR Innovation

 ∠ High-performance flexible steel for manufacturing next-
generation transformers—less expensive and more efficient

Applications for our battery materials 
technologies:

 ∠ large-scale energy storage systems for 
power grids (including off-grid systems)

 ∠ storage systems for residential wind 
or solar customer generation facilities

 ∠ electric vehicles

FOLLOW-UP ON R&D 

SINCE 2009

Dynamic and collaborative 

research efforts

 ∠ 350 partners, ranging from 
multinationals to Québec-based 
small businesses

 ∠ 116 patents obtained

 ∠ 65 licences granted

 ∠ An average of 18 research chairs 
supported annually in Québec 
universities

 ∠ $100 million to $130 million in annual 
R&D spending

Main areas

 ∠ Smart grids and big data processing

 ∠ Performance and long-term 
operability of power system assets

 ∠ Services for our customers

 ∠ Integration of renewable energy 
sources (wind, solar, distributed 
generation)

 ∠ Battery materials

 ∠ Robotics

HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  R E A L I T Y  19

Exhibit NECEC-54 
Docket No. 2017-00232 

Page 21 of 44



HYDRO - QUÉBEC |  STRATEGIC PLAN 2016–2020 |  O U R  S T R AT E G I E S  F O R  T H E  F U T U R E  20

OUR STRATEGIES  
FOR THE FUTURE

Exhibit NECEC-54 
Docket No. 2017-00232 

Page 22 of 44



Our objectives and strategies at a glance

OBJECTIVES

Lay the groundwork 
to double our 
revenue over the 
next 15 years so as 
to increase profits

Be a benchmark 
in customer service

Contribute to 
Québec’s economic 
development and 
energy transition

Keep rate increases 
lower than or equal 
to inflation

STRATEGIES

1. Improve customer service

 ∠ Enhance the performance of our customer relations centres by making our services 
more accessible

 ∠ Estimate service connection lead times more accurately
 ∠ Launch new initiatives and maintain advances made in energy efficiency
 ∠ Work to further transportation electrification

2. Communicate proactively with our customers, employees and partners

 ∠ Inform and listen
 ∠ Prioritize accessibility and openness

3. Improve productivity

 ∠ Optimize our use of information and communication technologies
 ∠ Make new energy purchases according to Québec’s electricity needs
 ∠ Adjust our goods and services procurement practices to create more value
 ∠ Bank on employee performance and engagement

4. Develop new growth avenues

 ∠ Increase exports
 ∠ Acquire assets or stakes outside Québec
 ∠ Commercialize our innovations
 ∠ Increase the capacity of our generating fleet
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Improve customer service

ENHANCE THE PERFORMANCE OF OUR CUSTOMER 

RELATIONS CENTRES BY MAKING OUR SERVICES MORE 

ACCESSIBLE

 ∠ Extend the business hours of our customer service offices and give 
you the option of reaching us through a variety of digital platforms

 ∠ Reduce call wait times to a level in line with industry standards

 ∠ Give you the option of having a representative call you at a time 
that’s convenient for you

 ∠ Enrich our offer of Web-based self-service options to make it easier 
for you to manage your account and track your requests

 ∠ Optimize our representatives’ integrated information tools to 
improve the rate of first-call resolution
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Improve customer service (cont.)

ESTIMATE SERVICE CONNECTION LEAD TIMES 

MORE ACCURATELY

 ∠ Give you and your master electrician the possibility of tracking 
the progress of your service connection requests on our Web site

 ∠ Remind you about the steps you need to take so that we can 
complete the service connection

 ∠ Keep you updated about your scheduled connection date and any 
changes as your project goes forward

 ∠ Continue to standardize our work methods with a view to reducing 
lead times
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Improve customer service (cont.)

LAUNCH NEW INITIATIVES AND MAINTAIN ADVANCES 

MADE IN ENERGY EFFICIENCY

 ∠ Progressively convert off-grid systems to cleaner, less expensive 
energy sources

 – Launch requests for proposals (RFPs) for all systems by 2020
 – First conversions: Kuujjuarapik and Tasiujaq systems in the 

Plan Nord area, Obedjiwan (Opitciwan) system in the 
Haute-Mauricie region, and the Îles-de-la-Madeleine system

 ∠ Offer new programs for reducing power usage during peak 
periods, taking advantage of home automation

 – Load curtailment programs for residential, commercial, 
institutional and industrial customers

 ∠ Maintain energy efficiency efforts
 – Residential: promote energy-saving habits
 – Commercial, institutional and industrial: provide financial 

support for energy efficiency projects
 – Industrial: promote rate options for interruptible electricity

 ∠ Work with the competent bodies to keep improving standards

 ∠ Improve the quality of service provided to residential customer-
generators of renewable energy who are making use of the 
Net Metering Option and consider the possibility of enhancing 
the conditions related to this rate option

Conversion of off-grid systems

RFP launch schedule

YEAR GENERATING STATION COMMISSIONING HORIZON

Ongoing Îles-de-la-Madeleine (wind power) 2020
2016 Kuujjuarapik

Tasiujaq
Obedjiwan

2020

2017 Kangiqsujuaq
La Romaine
Salluit
Umiujaq

2019
2020

Post 2020

2018 Inukjuak
Kangiqsualujjuaq
Kuujjuaq
Puvirnituq

2019 Îles-de-la-Madeleine (conversion)
Akulivik
Ivujivik
Kangirsuk
Port-Menier

2020 L’Île-d’Entrée
Quaqtaq
Clova
Aupaluk

Project implementation approach

 ∠ RFPs prioritized according to the expected end of life of existing facilities, 
additional capacity requirements and conversion opportunities

 ∠ Partnerships between project proponents and communities

 ∠ Competitive bidding (local acceptability, cost)

 ∠ Consideration given to the particularities of each system and the needs 
of each community so as to choose the most appropriate technological 
solutions, e.g.:

 – Leveraging of the latest innovations (hybrid systems involving 
renewables, energy storage), liquefied natural gas, biomass, connection 
to main grid
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Improve customer service (cont.)

WORK TO FURTHER TRANSPORTATION 

ELECTRIFICATION

 ∠ Accelerate deployment of the Electric Circuit in Québec, especially 
fast-charge stations, in collaboration with our partners

 ∠ Study the possibility of expanding the Electric Circuit outside 
Québec

 ∠ Contribute financially to the development of electric infrastructure 
for public transit, in accordance with the regulatory framework

 ∠ Support innovation in the field of transportation electrification

 – Develop and commercialize innovative technologies in energy 
storage and electric powertrains

 – Demonstrate concepts combining our technologies with 
charging services

 – Support high-benefit projects involving contributions from 
private- or public-sector partners

Deployment of the Electric Circuit in Québec

 ∠ Objectives:
 – 800 charging stations by the end of 2016
 – 1,100 stations by the end of 2017
 – 2,500 stations on the 2020 horizon

 ∠ Aim: To support the Québec government’s objectives regarding 
transportation electrification

Reduction of our vehicle fleet’s GHG emissions

We currently have about 100 hybrid or plug-in vehicles in our fleet. 
To further reduce its carbon footprint and increase the proportion of 
electric vehicles, we’ll take steps to

 ∠ decrease the size of our fleet, and

 ∠ replace internal combustion vehicles as they reach the end of their 
useful lives with hybrid or plug-in vehicles.
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Communicate proactively with our customers, 
employees and partners

INFORM AND LISTEN

 ∠ Favor a personable communication approach based on 
authenticity and attentive listening

 ∠ Provide the right information on a timely basis

 ∠ Provide clearer explanations of our activities, business context, 
challenges and contribution to the Québec economy

 ∠ Raise visibility for our expertise and promote our activities
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Communicate proactively with our customers, 
employees and partners (cont.)

PRIORITIZE ACCESSIBILITY AND OPENNESS

 ∠ Modernize our communications by deploying a digital strategy 
that allows direct and rapid exchanges, wherever you are 
(e.g., through social media, mobile apps or an enhanced Web 
experience)

 ∠ Be more active in all spheres of communication throughout 
Québec

 ∠ Answer information requests in compliance with our commitment 
to transparency.

Our commitment to transparency

Answer information requests in accordance with the 
following 3 guidelines:

 ∠ The disclosure must comply with applicable laws, 
regulations and directives.

 ∠  The disclosure must not affect Hydro-Québec’s 
financial and commercial interests.

 ∠ The disclosure must represent a reasonable 
workload.
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Improve productivity

OPTIMIZE OUR USE OF INFORMATION 

AND COMMUNICATION TECHNOLOGIES (ICT)

 ∠ Implement high-performance, competitive, value-added 
technological solutions

 – Develop our capacity for big data processing

 – Help improve decision-making and operating processes

 – Adapt our integrated ICT governance as a function of corporate 
priorities

 ∠ Continue to ensure cybersecurity for all operations and systems
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Improve productivity (cont.)

MAKE NEW ENERGY PURCHASES ACCORDING 

TO QUÉBEC’S ELECTRICITY NEEDS

 ∠ Launch calls for tenders when the energy available over and above 
the quantity required to meet Québec needs in a given year dips 
below the threshold of 2.5% of total needs or 5 TWh

 – Inform markets in a timely manner before the 2.5% or 5-TWh 
threshold is reached

 – Determine purchase volumes according to anticipated needs
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Improve productivity (cont.)

ADJUST OUR GOODS AND SERVICES PROCUREMENT 

PRACTICES TO CREATE MORE VALUE

 ∠ Generalize the use of best practices in strategic procurement 
in order to generate economies based on total cost of ownership

 ∠ Review goods and services specifications to make sure 
we’re getting the right level of performance at a fair price

 ∠ Develop lasting business relations with suppliers wherever such 
relations will help both parties attain shared objectives in terms of 
cost reduction or of performance improvement or technological 
development with a view to profitability
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Improve productivity (cont.)

BANK ON EMPLOYEE PERFORMANCE AND ENGAGEMENT

 ∠ Build a unifying corporate culture focused on pride and results

 ∠ Modernize working conditions with a view to improving our 
operational flexibility and meeting our business needs, among 
other objectives

 ∠ Continue our efforts in talent management, in particular 
by developing employee skills in our priority areas of operation

 ∠ Continue to pay incentive compensation to non-unionized 
personnel in accordance with the rules approved by our Board 
of Directors and the Québec government, which reflect results 
determined by the company while incorporating the achievement 
of Strategic Plan objectives
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Develop new growth avenues

INCREASE EXPORTS

 ∠ Ensure a sustained market presence

 ∠ Remain on the lookout for opportunities to sell our hydropower 
profitably, especially in the U.S. Northeast and Ontario

 ∠ Promote the attributes of our clean, renewable energy to our 
customers as part of the solution to climate change

 ∠ Participate in initiatives that will help develop promising markets, 
such as transmission projects outside Québec
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Develop new growth avenues (cont.)

ACQUIRE ASSETS OR STAKES OUTSIDE QUÉBEC

 ∠ Target assets or projects that will capitalize on our expertise 
in hydroelectric generation or high-voltage transmission

 ∠ Consider potential partnerships

 ∠ Take regulatory and market risks into account

 ∠ Offer consulting services to support our acquisition strategies 
or maintain certain key competencies

 ∠ Target politically stable countries with reputable legal systems, 
and apply irreproachable business ethics
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Develop new growth avenues (cont.)

COMMERCIALIZE OUR INNOVATIONS

 ∠ Work with our partner to commercialize the large-scale battery 
system developed by joint venture Technologies Esstalion, a 
prototype of which is currently being tested at our research 
institute

 ∠ Increase the presence of subsidiary TM4 on world markets 
by offering high-performance, custom-designed powertrains 
to electric vehicle manufacturers

 ∠ Concentrate on innovations that will lead to high-value-added 
products and services

 ∠ Get our technologies to market, primarily through agreements 
or joint ventures. Objectives:

 – Share resources and risks

 – Benefit from complementary expertise, especially with regard 
to industrialization and commercialization

 – Gain access to markets outside Québec

 – Maximize economic benefits for Québec

 ∠ Continue to closely monitor advances in solar power, in particular 
as regards its competitiveness and its fields of application
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Develop new growth avenues (cont.)

INCREASE THE CAPACITY OF OUR GENERATING FLEET

 ∠ Add 1,140 MW to our hydroelectric generating capacity in the 
Plan Nord area

 – Commission Romaine-3 (395 MW) in 2017 and Romaine-4 
(245 MW) in 2020, along with the related transmission facilities

 – Uprate some of our generating facilities (about 500 MW by 2025)

 ° Sign agreements with the regional and Aboriginal 
communities concerned

 ° Conduct the necessary technical and environmental studies

 ° Start commissioning the units in the early 2020s

 ∠ Carry out preliminary studies to determine the feasibility of various 
large-scale hydropower projects in the Plan Nord area

 – By 2020, determine what our next major project will be 
after the Romaine complex and consider developing other 
renewables in the area

 ∠ Build new generating facilities in the Plan Nord area if warranted 
by needs in the industrial and mining sectors
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Breakdown of strategies by operating segment

1. IMPROVE CUSTOMER SERVICE  

Enhance the performance of our customer relations centres by making our services more accessible

Estimate service connection lead times more accurately

Launch new initiatives and maintain advances made in energy efficiency

Work to further transportation electrification

2. COMMUNICATE PROACTIVELY WITH OUR CUSTOMERS, EMPLOYEES AND PARTNERS

Inform and listen

Prioritize accessibility and openness

3. IMPROVE PRODUCTIVITY

Optimize our use of information and communication technologies

Make new energy purchases according to Québec’s electricity needs

Adjust our goods and services procurement practices to create more value

Bank on employee performance and engagement

4. DEVELOP NEW GROWTH AVENUES

Increase exports

Acquire assets or stakes outside Québec

Commercialize our innovations

Increase the capacity of our generating fleet
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Our financial outlook

Our objective for 2020 is to lay the groundwork 
to double our revenue in 15 years, from 
$13.8 billion in 2015 to about $27 billion in 2030.

We plan to make profits (net income) of 
$5.2 billion (about $3.9 billion in constant 2015 
dollars) by 2030, which represents an increase 
of $1.2 billion compared to the business-as-usual 
scenario.

Potential impact of new growth avenues  

on net income ($M)

4,000

2,850
3,147

Business-as-usual 
scenario

New export 
opportunities

Acquisition of assets or stakes outside 
Québec / Commercialization of innovations

2,000
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3,000

5,000

1,200

TOTAL

5,200
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Our performance indicators
(follow-up and outlook)

INDICATOR PREVIOUS STRATEGIC PLAN OUTLOOK

2009 2015 2020

Net income ($M) 2,871 3,147 3,200a

Average annual rate increase compared to inflationb Average increase: 1.45%
Average CPI:c 1.5%

(2009–2015)

Average increase
lower than or equal to inflation

(2016–2020)a

Overall public satisfaction
(% of residential customers satisfied) 91 82 Over 90

Service connections:
 – Simple (% completed within 10 business days)
 – Multiple-party (% of cases with technical services 

completed by date indicated to customer)

89
 

N/A

83
 

55

Over 90
 

Over 90

Average annual capital investment ($B) 3.8 
(2009–2015)

Between 3.1 and 4.0
(2016–2020)d

a) Operating expenses will be controlled so as to keep rate increases lower than or equal to inflation.

b) Excluding Rate L.

c) Consumer Price Index.

d) Excluding investments related to new growth avenues.
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The financial outlook is based on estimates 
and assumptions concerning our future 
results and the course of events. Given 
the risks and uncertainties inherent in any 
forward-looking statements, our actual results 
could differ from those anticipated.

U N I T S  O F  M E A S U R E

¢/kWh cent or $0.01 per 
kilowatthour

$M millions of dollars

$B billions of dollars

kV kilovolt  
(one thousand volts)

W watt  
(a unit for measuring 
capacity or power demand)

kW kilowatt  
(one thousand watts)

MW megawatt  
(one million watts)

Wh watthour  
(a unit for measuring 
electric energy)

kWh kilowatthour  
(one thousand watthours)

TWh terawatthour  
(one trillion watthours)

MMBtu million British  
thermal units

Note: All amounts are expressed in Canadian dollars, unless otherwise indicated.

C O N T E N T S

1 OUR OBJECTIVES

2 OUR REALITY

20 OUR STRATEGIES  
FOR THE FUTURE

37 OUR FINANCIAL OUTLOOK 
AND PERFORMANCE INDICATORS
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Hydro-Québec wishes to thank all people, 
in particular its employees, whose photos 
appear in this Strategic Plan.
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Reproduction authorized  
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POST-HEARING REPLY BRIEF 
OF CENTRAL MAINE POWER COMPANY 

 

Pursuant to the Maine Department of Environmental Protection (DEP or Department) 

rules governing licensing hearings,1 as well as the procedural orders of the DEP and the Maine 

Land Use Planning Commission (LUPC),2 Central Maine Power Company (CMP) hereby files 

this post-hearing reply brief, which responds to those intervenor groups that filed on June 14, 

2019 initial briefs3 regarding CMP’s applications for a Site Location of Development Act (Site 

Law) permit, a Natural Resources Protection Act (NRPA) permit, and a Federal Water Pollution 

Control Act Section 401 Water Quality Certification (collectively, Applications) for the New 

England Clean Energy Connect (NECEC) Project (NECEC Project or the Project). 

I. TITLE, RIGHT, OR INTEREST (Relevant to DEP and LUPC Review) 

Group 4 opens its brief with the already rejected argument that CMP has failed to 

demonstrate title, right, or interest (TRI) in two public reserved land parcels in Johnson 

Mountain Township and West Forks Plantation.4  As explained in detail below, this argument 

ignores the clear language of the Maine Constitution upon which it is based, as well as the 

statutory authority that the Maine Legislature granted to the Bureau of Parks and Lands (BPL) to 

enter into its lease agreements with CMP for these two parcels. 
                                                           
1 DEP Reg. Ch. 3 § 23. 
2 See, e.g., Joint Seventh Procedural Order ¶ I.6.c. 
3 Certain intervenor groups also filed proposed findings of fact.  CMP notes that while this is 
permissible under the DEP’s and LUPC’s rules, Groups 2 and 10 also include conclusions of 
law, which are neither provided for in the rules nor ordered by the Presiding Officers.  See Joint 
Eleventh Procedural Order ¶ 3.d.; Joint Seventh Procedural Order ¶ I.6.c.; Joint Fourth 
Procedural Order ¶ 3.  For that reason, Groups 2 and 10’s proposed conclusions of law should be 
disregarded.  Furthermore, in its proposed findings of fact, Groups 2 and 10 inappropriately cite 
the “testimony” of Group 4 counsel at pp. 1, 3, 4, 7, and 9.  Because legal counsel’s statements 
are not “testimony,” Groups 2 and 10’s Draft Proposed Findings of Fact should be disregarded.  
4 Group 4 Initial Brief at 4-6. 



 2 
 

At the outset, CMP notes that this very same argument already was raised in this 

proceeding and dismissed by the DEP Presiding Officer.  In its November 13, 2018 letter to the 

Department, Group 8’s NextEra stated that it is “unclear whether the Transmission Line Lease 

between Department of Agriculture, Conservation and Forestry Bureau of Parks and Lands and 

Central Maine Power Company dated December 2014 is statutorily permissible.”  The Presiding 

Officer responded on November 16, 2018, stating as follows: 

Further, Nextera questions whether the Transmission Line Lease between CMP and the 
Department of Agriculture, Conservation, and Forestry, Bureau of Public Lands (the 
Bureau), dated December 15, 2014, is “statutorily permissible.” The Bureau entered into 
that lease with CMP pursuant to 12 M.R.S. § 1852(4), which authorizes the Bureau to 
“lease the right, for a term not exceeding 25 years, to,” among other things, “[s]et and 
maintain or use poles, electric power transmission and telecommunications facilities.” 
CMP’s lease with the Bureau, a copy of which CMP provided to the Department, 
demonstrates to the Department’s satisfaction sufficient title, right, or interest to the lands 
subject to that lease. 096 C.M.R. ch. 2, § 11(D)(2) (2018). Legal challenges to the 
Bureau’s authority to enter a transmission line lease pursuant to 12 M.R.S. § 1852(4) 
would be for the courts—not the Department—to adjudicate. 

Despite this unequivocal directive from the Presiding Officer, Group 4 nevertheless 

alleges that the leases in question do not demonstrate TRI because they were not approved by a 

two-thirds vote of the Legislature.  But the constitutional provision at the heart of Group 4’s 

argument, and its implementing statutory provisions, clearly is inapplicable. 

The Maine Constitution, Article IX Section 23, provides: 

State park land, public lots or other real estate held by the State for conservation or 
recreation purposes and designated by legislation implementing this section may not be 
reduced or its uses substantially altered except on the vote of 2/3 of all the members 
elected to each House [emphasis added]. 

For this provision to apply, therefore, the public lots must (1) be held by the State for 

conservation or recreation purposes and (2) be designated by legislation implementing this 

provision.  The lots at issue in Johnson Mountain Township and West Forks Plantation do not 

meet either parameter, rendering this constitutional provision inapplicable.  Even assuming 
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arguendo that parameters (1) and (2) are met, which they are not, the action also must (3) reduce 

or substantially alter the uses of the public lot in order for it to run afoul of the constitution.  The 

NECEC leases do not. 

First, neither the Johnson Mountain Township lot nor the West Forks Plantation is “held 

by the State for conservation or recreation purposes.”  Instead, these are original public lots held 

for the respective townships and not for conservation or recreation purposes.5  Thus, Maine 

Constitution Article IX Section 23 does not apply. 

Second, the legislation implementing Article IX Section 23 was superseded by later-

enacted legislation that allows precisely what occurred here – the lease of these public reserved 

lands for utility purposes.  Group 4 cites Title 12 Section 598-A, which Group 4 correctly notes 

was enacted in 1993, and which implements Article IX Section 23 by providing that 

“[d]esignated lands under this section may not be reduced or substantially altered, except by a 

2/3 vote of the Legislature.”  That statute provides that “designated lands” include “public 

reserved lands.”  12 M.R.S. § 598-A(2-A)(D).  But Group 4 ignores the later-enacted Title 12 

Section 1852, which was enacted in 1997 and which explicitly allows the BPL to “transfer or 

lease” “public reserved lands.”  Specifically, the BPL may lease the right to “set and maintain or 

use poles, electric power transmission and telecommunication transmission facilities,” and to 

“establish and maintain or use other rights-of-way.”  12 M.R.S. § 1852(4).  Thus, the lands 

identified in  Section 598-A are not subject to the 2/3 vote of the Legislature where the BPL is 

                                                           
5 Response of Central Maine Power Company (CMP) to James Palmer’s November 23, 2018 
Review of the New England Clean Energy Connect October 2018 Supplemental Application 
Materials at 17-18 (Dec. 9, 2018) (quoting Maine Department of Agriculture, Conservation and 
Forestry, Bureau of Parks and Lands, Draft Upper Kennebec Region Management Plan 
(Management Plan) at 82, available at: 
https://www.maine.gov/dacf/parks/get_involved/planning_and_acquisition/management_plans/u
pper_kennebec_region.html); see also Final Draft Management Plan at 4). 

https://www.maine.gov/dacf/parks/get_involved/planning_and_acquisition/management_plans/upper_kennebec_region.html
https://www.maine.gov/dacf/parks/get_involved/planning_and_acquisition/management_plans/upper_kennebec_region.html
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acting under its Section 1852 authority, because the Legislature has, by means of Section 1852, 

withdrawn those lands from the scope of Section 598-A (i.e., the Legislature has determined that 

they are not “held for conservation or recreation purposes” and that the uses authorized by 

Section 1852 do not “reduce” or substantially alter” the uses of those lands).  An interpretation to 

the contrary would render the later-enacted Title 12 Section 1852 meaningless. Thus, Maine 

Constitution Article IX Section 23 does not apply to these lands. 

Third, even if Article IX Section 23 as implemented by Title 12 Section 598-A were 

applicable here, a careful reading of the implementing statutes demonstrates that leases of public 

reserved lots for the proposed utility use allowed by Section 1852 do not “reduce or substantially 

alter” designated lands, as Group 4 alleges.   

“Reduced” is defined to mean “a reduction in the acreage of an individual parcel or lot of 

designated land under section 598-A.”  12 M.R.S. § 598(4).  The lease for the two parcels in 

Johnson Mountain Township and West Forks Plantation results in no reduction in acreage of 

those lots.   

“Substantially altered,” in the use of designated lands, means “changed so as to 

significantly alter physical characteristics in a way that frustrates the essential purposes for 

which that land is held by the State.”  12 M.R.S. § 598(5).  The statute defines the “essential 

purposes” of public reserved lands as “the protection, management and improvement of these 

properties for the multiple use objectives established in section 1847.”  12 M.R.S. § 598(5) 

(emphasis added).  Following the statutory trail, Section 1847 makes clear that the essential 

purpose of public reserved lands is to “be managed under the principles of multiple use to 

produce a sustained yield of products and services by the use of prudent business practices and 

the principles of sound planning.”  12 M.R.S. § 1847(1).  To achieve that purpose, the 
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Legislature mandated that the BPL prepare management plans for public reserved lands that 

“provide for a flexible and practical approach to the coordinated management of the public 

reserved lands” and that “provide for the demonstration of appropriate management practices 

that will enhance the timber, wildlife, recreation, economic and other values of the lands.  12 

M.R.S. § 1847(2) (emphasis added). 

The BPL has drafted a 15-year Management Plan for approximately 43,300 acres of lands 

known as the Upper Kennebec Region, which includes the two parcels in Johnson Mountain 

Township and West Forks Plantation.  This Management Plan,6 which is in final draft form, 

clearly contemplates transmission line use of the parcels, and explicitly references the leases with 

which Group 4 takes issue.  It notes that 36 acres of the West Forks lot is in a utility corridor, and 

that “[a] 100-foot wide CMP transmission line right-of-way (established in 1963) follows the 

town line across the West Forks Plt. Lot.  A new 300-foot wide by mile-long transmission line 

lease crossing both lots from north to south was executed with CMP in December 2014; the line 

has not yet been built.”7   

Because the Project does not “frustrate the essential purposes for which that land is held 

by the State,” it does not rise to a substantial alteration of the public reserved lands that it 

crosses, and Maine Constitution Article IX Section 23 does not apply. 

In any event, Group 4’s TRI argument is a red herring.  As CMP stated in its January 25, 

2019 letter to the DEP Presiding Officer, Maine courts are clear that an applicant need only make 

a prima facie showing of TRI.8  Nothing requires or authorizes DEP to act as an adjudicatory 

                                                           
6 Supra, n. 5.   
7 Id. at 17-18 (Management Plan at 82).   
8 See Murray v. Inhabitants of the Town of Lincolnville, 462 A.2d 40, 43 (Me. 1983) (finding that 
an applicant need only have a “legally cognizable expectation of having the power to use the site 
in the ways that would be authorized by the permit or license he seeks.”).   
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body to determine ownership rights or resolve property disputes.9  Presiding Officer Miller 

acknowledged this in her November 16, 2019 letter to NextEra.10  Rather, the standard set forth 

in Chapter 2.11(D) establishes merely the threshold showing an applicant must make before the 

application is sufficient for review.  To have a “legally cognizable expectation” an applicant 

need only present prima facie evidence of title, right, or interest, which CMP has done here. 

II. FINANCIAL CAPACITY (Relevant to DEP Review) 

Group 4 suggests that the Department should require a performance bond as a term and 

condition of approval of CMP’s Applications.11  Nowhere in the DEP’s regulations 

implementing the Site Law is the Department required to do so.  Rather, to obtain a Site Law 

permit, an applicant must have “financial capacity to design, construct, operate, and maintain the 

development in a manner consistent with state environmental standards and the provisions of the 

Site Law.”12  In compliance with DEP’s Chapter 373, CMP submitted to the Department in its 

Site Law Application evidence that affirmatively demonstrates that it has the financial capacity 

to design, construct, operate, and maintain the proposed development.13   

No party has questioned CMP’s financial capacity to date, and Group 4 does not do so in 

its brief.  Instead, it claims that two questionable and unsubstantiated “risks” support a bond 

requirement: a “small but significant risk” of fire damage and a “risk” that the Project “may 

become obsolete” in 20 years.  The issue of fire damage was raised at the hearing by Group 2’s 

                                                           
9 See Southridge Corp. v. Bd. of Envt’l Prot., 655 A.2d 345 (Me. 1995) (holding that a landowner 
whose property interest was based entirely on an adverse possession claim, on which he may or 
may not prevail, had sufficient TRI in the disputed land to apply to the DEP for a permit).   
10 “Legal challenges to the Bureau’s authority to enter a transmission line lease pursuant to 12 
M.R.S. § 1852(4) would be for the courts—not the Department—to adjudicate.” 
11 Group 4 Initial Brief at 69-70. 
12 DEP Reg. Ch. 373 § 2(A). 
13 Site Law Application Ch. 3. 
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non-engineer witnesses Elizabeth Caruso and Garnett Robinson,14 and by four public comment 

witnesses,15 none of whom held themselves out to be an engineer or described any experience 

with overhead transmission lines and any purported fire hazard.  This “risk” is unfounded, and 

there is no substantial evidence to support it.16  So too is Group 4’s alleged “risk” of the Project 

becoming obsolete – which Group 4 invented out of whole cloth and without any citation to the 

record – an entirely new allegation unsupported (and indeed, not found) in the record.  The 

Department should disregard these tenuous and unfounded “risks.” 

Not only are these contrived risks unsupported by evidence in the record, but in no way 

do they necessitate a performance bond to ensure that the Project will meet its permit 

requirements and “state environmental standards,” which is the test Group 4 cites.  To the 

contrary, DEP’s authority to require financial assurance extends only to the ability to operate and 

                                                           
14 Hearing Day 2 Transcript 204:3-9 (Caruso); Hearing Day 3 Transcript 55:3-9, 139:12-19 
(Robinson); Hearing Day 6 Transcript 57:22-58:2 (Robinson). 
15 Hearing Day 2 PM Transcript 23:23-24 (Nicholas); Hearing Day 2 PM Transcript 37:6-9 
(discussing “fire and hazards” from “security risks from arson, explosives and firearms”), 37:14-
25 (Kelly); Hearing Day 2 PM Transcript 88:7-22 (discussing fire risks because “every one of 
these towers has between 150 and 300 gallons of flammable oil located between 350 and 600 
feet up in the air” and referencing turbine fires) (MacDonald); Hearing Day 2 PM Transcript 
106:11-20, 107:3-10 (asking, “If terrorists cover their evidence by setting northern Maine woods 
on fire, could corporations claim this was an act of war and release themselves from liability for 
reimbursing families, communities and businesses for fire damage?”) (Rains). 
16 Potential fire hazards related to the construction and operation of the Project were considered 
by the Maine Public Utilities Commission (MPUC or Commission) in its review of the Project.  
MPUC Docket No. 2017-00232.  In the Order approving the Certificate of Public Convenience 
and Necessity, the MPUC noted “that ensuring public safety with respect to public utility 
operations is a central purpose of the Commission outlined in Section 101 of Title 35-A.  The 
above ground HVDC line is designed by professional engineers who by the nature of their 
training and licensure requirements attest to safety when final stamping of the design occurs. . . .  
The Commission finds that, with respect to the safety concerns raised by Caratunk, Ms. Kelly, 
and several public witnesses relating to the availability of fire protection and other emergency 
response services in the proposed transmission corridor, the record reflects that CMP has 
adequately addressed such safety concerns throughout other remote areas of its existing 
transmission system.  The Commission, therefore, finds that the NECEC does not pose a threat to 
public health and safety.”  MPUC, Docket # 2017-00232, Order at 50 (May 3, 2019). 



 8 
 

maintain a project consistent with state environmental standards and the Site Law – not public 

safety.  Because CMP has shown adequate financial capacity to meet such standards, Group 4’s 

request should be denied. 

III. SCENIC CHARACTER AND EXISTING USES (Relevant to DEP and LUPC 
Review) 

The scenic character and existing uses arguments of intervenor groups in opposition to 

the Project suffer from an erroneous understanding of the relevant review standards.17  Contrary 

to the regulations relevant to this issue, opposition intervenors would remove entirely the 

reasonableness standard from agency review and would hold CMP to additional standards not set 

forth in statute or regulation. 

Groups 2 and 10 cite purported examples of “how this project will interfere with existing 

uses,” arguing that any interference with existing uses is incapable of buffering or other 

mitigation.18  Moreover, Groups 2 and 10 make no mention of whether or not the Project is 

incompatible with existing uses, which is an important element of the LUPC standard.  Instead, 

those groups take the staunch position that “[o]nce done it cannot be undone and the harm cannot 

be buffered.”19  In other words, Groups 2 and 10 argue that any adverse impact is determinative.  

This is a recipe for regulatory paralysis20 and is not what the rules call for.   

Rather, DEP’s Chapter 375 regulations require that the DEP consider whether the impact 

is unreasonable, and require that the DEP must grant the requested permits where (as relevant 

                                                           
17 In addition to its misunderstanding and misapplication of the relevant review standards, 
Groups 2 and 10’s Post-Hearing Brief is riddled with additional errors, including citing to the 
“testimony” of counsel for Group 4 numerous times; comments of counsel are not testimony.  
See Groups 2 and 10 Post-Hearing Brief at 7, 21 and Appendix A 1, 3, 4, 7, 9. 
18 Groups 2 and 10 Post-Hearing Brief at 7-10, 20-23. 
19 Groups 2 and 10 Post-Hearing Brief at 9, 23. 
20 See Group 3 Post-Hearing Brief at 7-11. 
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here) the applicant has shown no unreasonable adverse impact on scenic character.21  The Maine 

Law Court agrees, finding that while most developments seeking Site Law permits “may be 

expected to ‘affect’ the environment adversely to the extent that they add to the demands already 

made upon it, it is the unreasonable effect upon existing uses, scenic character and natural 

resources which the Legislature seeks to avoid by empowering the [Department] to measure the 

nature and extent of the proposed use against the environment’s capacity to tolerate the use.”22  

So too does NRPA require consideration of whether the development will “unreasonably 

interfere with existing scenic, aesthetic, recreational or navigational uses.”23  Groups 2 and 10’s 

stubborn anti-development conclusion that “interference with the existing uses is incapable of 

mitigation,”24 after citing a litany of ways in which buffering allegedly is impossible, takes no 

account of the DEP’s rules in Chapters 315 and 375 that set forth the parameters for reasonable 

interference.   

Similarly, the LUPC’s rules call for an analysis of whether “the use can be buffered from 

those other uses and resources within the subdistrict with which it is incompatible.”25  This word 

choice is conscious and unambiguous, but the opposition intervenors instead appear to interpret 

buffering as screening and wholly ignore that buffering is required only where there is an 

incompatible use.  The verb “buffer” means to lessen or moderate the impact of something.  That 

                                                           
21 DEP Reg. Ch. 375 § 14. 
22 In re Spring Valley Development, 300 A.2d 736, 751 (Me. 1973). 
23 38 M.R.S. § 480-D(1).  The DEP’s NRPA review of impact to scenic and aesthetic uses is 
limited to “scenic resources,” which are the typical points from which an activity in, on, over, or 
adjacent to a protected natural resource is viewed by the public.  DEP Ch. 315 §§ 3, 4, 10. 
24 Groups 2 and 10 Post-Hearing Brief at 7-10. 
25 LUPC Reg. Ch. 10.23(I)(3)(d)(8) (emphasis added). 
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does not mean no visibility.26  The verb “screen,” on the other hand, means to conceal, protect, 

or shelter someone or something with a screen or something forming a screen.  Groups 2 and 10 

fail to consider or analyze these words, or the incompatibility standard, in their brief, and instead 

take a dogged anti-development position that buffering a transmission line is impossible, with 

scant reference to the P-RR subdistrict.   

Group 4 also similarly fails to consider the entirety of the LUPC’s buffering standard, 

when it takes issue with the planting plans intended to buffer Appalachian Trail (AT) hikers from 

the Project at Troutdale Road.  Group 4 makes no reference to, nor does it consider, the actual 

standard governing the buffering of a proposed use,27 perhaps because the AT at that location 

crosses an existing transmission line corridor, and is within Troutdale Road, such that the Project 

is not “incompatible” with the AT’s use at that location.28  Nor is the use of the AT at any of the 

locations at which it crosses the Project incompatible with transmission lines,29 as evidenced by 

both (1) the existing use of the transmission line corridor by AT hikers and (2) the easement 

from CMP allowing the AT use and by which the National Park Service (NPS) agreed to CMP’s 

construction of additional above ground electric transmission lines on CMP’s land.30 

                                                           
26 Hearing Day 1 Transcript at 355:16-18 (Segal). 
27 Group 4 Initial Brief at 10.  Instead, Group 4 suggests three alternatives to the AT crossings – 
routing the Project along existing roads, relocating the AT, or burying the Project at the AT 
crossing – which it alleges “have not been adequately explored.”  Group 4 Initial Brief at 8.  Not 
only have these three alternatives been explored, but they are neither practicable nor reasonably 
available to CMP.  See CMP Post-Hearing Brief at 25-27, 43, 50-51, 53. 
28 LUPC Reg. Ch. 10.23(I)(3)(d)(8). 
29 Goodwin Rebuttal at 2; Freye Rebuttal at 2-3; Segal Rebuttal at 7-9.   
30 Exhibit CMP-9-B. 
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Several intervenors further urge the DEP and LUPC to hold CMP to standards not set 

forth in statute or regulation, demanding “greater consideration” or a more “serious analysis”31 

of a range of views and resources32 where the rules simply do not so require.  These declarations 

are no more than a perpetuation of the entirely subjective visual claims made by the intervenors 

that oppose the Project,33 and should be disregarded.  As the Department is well aware, Chapters 

315 and 375 of its regulations set forth an explicit, standardized, and objective methodology for 

evaluating impacts to existing scenic and aesthetic uses, as well as the scenic character of the 

surrounding area.  Terrence J. DeWan & Associates (TJD&A) followed this methodology in 

preparing the Visual Impact Assessment for the Project..34  As CMP witness Terrence J. DeWan 

explained,35 

We prepared the VIA for the New England Clean Energy Connect using standard Visual 
Impact Assessment methodologies that we have used over the years and we’ve refined 
our methodology as we’ve gone along following the standards described in the Natural 
Resources Protection Act, Chapter 315 regulations as well as those in the Site Law 
Chapter 375, the regulations for scenic character. 

Under NRPA, the DEP is to consider whether or not an activity will not unreasonably 
interfere with existing scenic aesthetic recreational or navigational uses. So what is 
unreasonable adverse visual impact? That seems to be the crux of the issue here before us 
today. Every time we make a change to the landscape no matter what we do there is an 
impact. Every time it can be seen, well, that can be considered to be seen as a visual 
impact because you can see it. It’s visually apparent. But if the change is perceived to 
have an objectionable level of contrast, and by contrast we mean contrast in color, form, 
line, character, scale and so forth and may be considered to be adverse, but then the real 
question is where is the line that makes it unreasonable? So Chapter 315 supplies us an 
answer. . . .  Chapter 315 requires that an applicant demonstrate that the proposed design 

                                                           
31 See, e.g., Group 4 Initial Brief at 14. 
32 Groups 2 and 10 Post-Hearing Brief at 4-5. 
33 Hearing Day 3 Transcript at 91:18-92:25 (Merchant). 
34 Site Law Application § 6.0; Hearing Day 1 Transcript at 296:13-297:1 (Segal); Hearing Day 1 
Transcript at 297:4-304:18 (DeWan); Segal Direct; Segal Rebuttal; DeWan Supplemental; 
Exhibit CMP-5-B; Exhibit CMP-5-C; Exhibit CMP-5.1-A; Exhibit CMP-6.2-A. 
35 Hearing Day 1 Transcript at 297:15-299:6 (DeWan). 
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does not unreasonably interfere with the existing scenic and aesthetic uses and thereby 
diminishes the public enjoyment and appreciation of the qualities of scenic resources and 
that any potential impacts have been minimized. More broadly under 375 the applicant 
must demonstrate that the project will not have an unreasonable adverse effect on the 
scenic character of the surrounding area. 

Opposition intervenor witnesses, however, disregarded the explicit, standardized, and objective 

methodology for evaluating impacts in favor of subjective and very personal impressions.  As 

Group 2 witness Roger Merchant explained: 

MR. MANAHAN: Isn’t the point of Chapter 315, Visual Impact Assessment, to take that 
subjectivity out of the assessment and make it more objective? 

ROGER MERCHANT: Probably that’s where we depart respectfully because as a 
photographer it’s as much instinct, it’s much more instinct and impression. I mean, when 
I’m traveling along, I’m not expecting to see anything and it shows up, I respond, I react, 
I says wow, let’s capture that. So it doesn’t quite fit the constraints of the VIA 
assessment. I understand what you’re getting at. Well, there are formalized ways of 
developing that and VIA does reflect that, I would agree. But from the field perspective, 
boots on the ground, I haven’t got any VIA assessment score card in my back pocket to 
make a decision, well, this is high, medium or low. For me it’s this is it, period.36 

Despite lying entirely outside of the regulations, opposition witnesses continue to cite these 

subjective impressions in an effort to contradict the VIA.37   

So too do opposition witnesses rely in their briefs on the already-resolved criticisms of 

the Department’s VIA peer reviewer, Dr. James Palmer.38  As Mr. DeWan explained at the 

hearing, TJD&A worked closely with DEP’s Jim Beyer and Dr. Palmer to resolve the issues Dr. 

Palmer raised in this review, including his initial statement that the VIA fails to provide a 

complete inventory of scenic resources potentially impacted by the Project.39   

                                                           
36 Hearing Day 3 Transcript at 92:12-93:4 (Merchant). 
37 Group 1 Post-Hearing Brief at 1; Groups 2 and 10 Post-Hearing Brief at 7-10; Group 4 Initial 
Brief at 11-12. 
38 Groups 2 and 10 Post-Hearing Brief at 4-5. 
39 Response of Central Maine Power Company (CMP) to James Palmer’s November 23, 2018 
Review of the New England Clean Energy Connect October 2018 Supplemental Application 
Materials at 8-20 (Dec. 9, 2018); Hearing Day 1 Transcript 346:20-347:6 (DeWan). 
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Nevertheless, and based largely on the retracted comments of Dr. Palmer,40 opposition 

intervenor groups demand additional user intercept surveys that the rules do not require.41   

Furthermore, user intercept surveys beyond the survey of rafters on the upper Kennebec River 

were not requested by either the DEP or Dr. Palmer,42 and would mark a departure from 

transmission line permitting standard practices both in Maine and across the nation.43  Indeed, 

Dr. Palmer is unaware of any intercept study done on transmission lines anywhere in the country, 

but was “quite impressed” by the work that TJD&A did on the survey of rafters on the upper 

Kennebec River.44  Furthermore, such surveys are unnecessary, as the evidence shows that views 

of transmission infrastructure create visual impacts comparable to other types of human activity 

or development and do not dissuade scenic, aesthetic, recreational, or navigational uses.45  As 

Mr. DeWan explained at the hearing,  

As you know, the previous governor established a commission to establish -- to look at 
the effect of wind energy on the way people use recreation resources and in December of 
last year a survey was conducted by a well-known survey firm between December 5 and 
12 looking at 536 panelists most of these people were from out of state, sort of people 
who come to this area for recreation asking -- they were asking a number of questions 
and just to quote from the report, 3 percent of the travelers surveyed considered the views 
of alternative energy resource infrastructure to be very important when selecting a 
vacation destination, 3 percent. Among 12 items that travelers might consider when 
selecting a vacation destination views of alternative energy source infrastructure was a 
consideration that rated the least important. Now, granted, this doesn’t address the 

                                                           
40 Hearing Day 1 Transcript at 343:8-16 (Segal); Hearing Day 1 Transcript at 346:12-347:6 
(DeWan). 
41 Groups 2 and 10 Post-Hearing Brief at 6; Group 4 Initial Brief at 13. 
42 Hearing Day 1 Transcript at 343:8-16 (Segal); Hearing Day 1 Transcript at 346:12-347:6 
(DeWan). 
43 Hearing Day 2 Transcript at 71:18-72:3 (DeWan); Hearing Day 3 Transcript 93:21-24 
(Merchant). 
44 Hearing Day 2 Transcript at 71:18-72:3, 73:8-13 (DeWan). 
45 Response of Central Maine Power Company (CMP) to James Palmer’s November 23, 2018 
Review of the New England Clean Energy Connect October 2018 Supplemental Application 
Materials at 2-4 (Dec. 9, 2018); Hearing Day 1 Transcript at 343:17-346:11 (DeWan). 



 14 
 

specific question about the fact that the same transmission lines would have, but it does 
give an indication of how the general public takes into consideration views of 
infrastructure such as transmission lines and making decisions about whether or not to go 
to a place and enjoy the scenic resources.46 

The remaining criticisms of CMP’s VIA also ring hollow, and have already been 

addressed in this proceeding.  For example, Groups 2, 4, and 10 cite Dr. Palmer’s comment that 

CMP’s land cover data were outdated.47  However, TJD&A cross-checked its viewshed mapping 

and verified potential visibility using Google Earth aerial imagery from 2016, which is the most 

recent aerial imagery available; used MELCD data, an accepted standard professional practice 

for preparing VIAs in Maine, to provide consistency across its analysis; and conducted field 

visits to the vast majority of the scenic resources, even those where the landcover viewshed maps 

did not indicate potential visibility.48 

The evidence shows that CMP has made adequate provision for fitting the Project 

harmoniously into the existing natural environment and that the development will not adversely 

affect scenic character in the municipality or in neighboring municipalities, the activity will not 

unreasonably interfere with existing scenic and aesthetic uses, and CMP has made adequate 

provision for buffering, including for buffering from other uses and resources, and meets the 

LUPC’s special exception criteria for the P-RR subdistrict.  As demonstrated in the record, the 

Project design takes into account the scenic character of the surrounding area, the Project has 

been located, designed, and landscaped to minimize its visual impact to the fullest extent 

possible, the Project has been designed and landscaped to minimize its visual impact on the 

                                                           
46 Hearing Day 1 Transcript at 345:12-346:11 (DeWan). 
47 Groups 2 and 10 Post-Hearing Brief at 4; Group 4 Initial Brief at 15-16. 
48 Response of Central Maine Power Company (CMP) to James Palmer’s November 23, 2018 
Review of the New England Clean Energy Connect October 2018 Supplemental Application 
Materials at 4-8 (Dec. 9, 2018); Hearing Day 1 Transcript at 352:20-353:13 (Segal/DeWan). 
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surrounding area, and the Project provides for the preservation of existing elements of the 

development site which contribute to the maintenance of scenic character. 

IV. WILDLIFE HABITAT AND FISHERIES (Relevant to DEP Review) 

Given their failure to address the review standards applicable to scenic character and 

existing uses, it is not surprising that the briefs of opposition intervenors include numerous 

misstatements and misapplications of the review criteria relevant to the DEP’s review of wildlife 

habitat and fisheries.   

As stated above, DEP’s Chapter 375 regulations dictate that the Department may find 

“adverse effect” only where such adverse effect is “unreasonable.”49  Similarly, NRPA and 

DEP’s regulations implementing NRPA also require DEP to grant a permit where the activity’s 

impact will not be unreasonable.50  Nevertheless, Groups 2 and 10 would have the Department 

consider the Project’s impact to Segment 1 in isolation and outside of any reasonableness 

context.51   

Group 4 goes so far as to construe hearing testimony as germane to non-hearing topics, 

asserting that CMP’s witness Gary Emond provides no evidence that CMP’s proposal “would 

not severely damage individual vernal pools” and no evidence “to support CMP’s claims that its 

mitigation proposal for pool damage is adequate.”52  Given the extensive striking of the 

                                                           
49 See, e.g., Ch. 375 §§ 14, 15(B)(2), 15(D).  See also In re Spring Valley Development, 300 A.2d 
736, 751 (Me. 1973) (interpreting the Site Law and finding that “[w]hile most such 
developments may be expected to ‘affect’ the environment adversely to the extent that they add 
to the demands already made upon it, it is the unreasonable effect upon existing uses, scenic 
character and natural resources which the Legislature seeks to avoid by empowering the 
Commission to measure the nature and extent of the proposed use against the environment’s 
capacity to tolerate the use.”). 
50 38 M.R.S. § 480-D(3); DEP Ch. 335 §§ 3(A), (C). 
51 Groups 2 and 10 Post-Hearing Brief at 10. 
52 Group 4 Initial Brief at 23-24. 
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testimony of its vernal pool witness Dr. Aram Calhoun, Group 4 should be well aware that vernal 

pools were not a hearing topic, and that Mr. Emond’s comments were made in the context of 

habitat fragmentation.  He was not providing evidence relating to other potential impacts to 

vernal pools. 

Group 4 further makes assertions relative to CMP’s vegetation management plans that are 

contrary to the evidence.53  Indeed, the studies with which Group 4 takes issue54 found – 

contrary to Group 4’s assertions – that despite the open canopy condition, water temperatures 

were slightly lower than in off-ROW areas and that none of the water quality parameters was 

significantly different between the on-ROW and off-ROW study areas, and that the increase in 

incident sunshine due to open canopy conditions resulted in a denser root mass, which further 

stabilized stream banks and resulted in less stream bank erosion, deeper channels, and higher 

populations of trout.55  Nor does Group 4 acknowledge that CMP has consulted and coordinated 

with the Maine Department of Inland Fisheries and Wildlife (MDIFW) on wildlife habitat and 

fisheries to the satisfaction of that agency.56  Instead Group 4 continues to make much ado about 

the email correspondence between MDIFW’s Bob Stratton and DEP’s Jim Beyer, in which Mr. 
                                                           
53 Group 4 Initial Brief at 24-28. 
54 Group 4 Initial Brief at 24-29; see also Goodwin Direct at 14-15 and Johnston Rebuttal at 3. 
55 Johnston Rebuttal at 3. 
56 Johnston Rebuttal at 7-9; Exhibit CMP-4.1-A.  This comprehensive consultation process has 
allowed MDIFW to provide final comments on the NECEC Project Compensation Plan, in 
response to a March 11, 2019 email and attachments from CMP requesting “that MDIFW 
confirm that the attached clarification materials address all of MDIFW’s remaining concerns, 
and that MDIFW is satisfied that the latest (January 30, 2019) NECEC Project Compensation 
Plan, as supplemented by these attached clarifications, provides satisfactory mitigation of the 
NECEC Project’s impacts.”  In its March 18, 2019 response, DIFW thanked CMP “for the 
March 11 email as a follow-up to address the Department remaining resource impact concerns 
for the NECEC project,” and noted DIFW’s appreciation for CMP’s “willingness to work with 
us to finalize the complex fish and wildlife resource issues.”  DIFW said that CMP’s response 
and explanations were “sufficient to allow DEP to apply applicable natural resource law to the 
permitting process.”  Exhibit CMP-4.1-A. 
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Stratton discussed the classification of certain streams in the Waterbody Crossing Table in 

CMP’s Site Law Application Exhibit 7-7.57  This is yet another misleading distraction put 

forward by opposition intervenors, as it does not affect CMP’s commitment to apply 100-foot 

riparian buffers to all brook trout streams.58   

So too is Group 4’s assertion that CMP has failed to protect brook trout at specific sites 

patently false.59  CMP, upon consultation with MDIFW, revised its proposal to incorporate taller 

structures and avoid clearing by allowing full height canopy within the 250-foot riparian 

management zone for Mountain Brook and Gold Brook60 and, at the request of the DEP, 

identified three additional streams (Moxie Stream, South Branch Moose River, and Tomhegan 

Stream) that require no structure height increases to accommodate 35-foot-tall vegetation along 

the entire span.61  The record is replete with evidence that the Project will not unreasonably 

affect brook trout habitat, and adequate provision has been provided for buffer strips around cold 

water fisheries. 

 With regard to habitat fragmentation, Groups 4 and 6 continue to mischaracterize the area 

through which the Project’s Segment 1 will cross as “mature” forest habitat.62  The evidence 

                                                           
57 Group 4 Initial Brief at 31-34, 36.  See also Hearing Day 6 Transcript at 273:10-280:1 
(Reardon, Goodwin, Johnston). 
58 Hearing Day 6 Transcript at 308:18-310:3, 324:19-325:14 (Goodwin); Johnston Rebuttal at 7-
8.  As Group 4 admits, the Water Body Crossing Table that Mr. Reardon attached to his 
testimony as Group 4 Exhibit 23-JR was not forwarded to the service list (nor was it posted to 
DEP’s website) until February 4, 2019 – i.e., after CMP had submitted its updated Compensation 
Plan on January 30, 2019.  Group 4 Initial Brief at 34. 
59 Group 4 Initial Brief at 35-37. 
60 Mirabile Direct at 9; Goodwin Direct at 13; Exhibit CMP-2-G; Exhibit CMP-3-F. 
61 CMP Response to DEP May 9, 2019 Additional Information Request Attachment B. 
62 Group 4 Initial Brief at 39-41; Group 6 Post-Hearing Brief at 18. 
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proffered by a wide swath of witnesses demonstrates otherwise.63 As Group 4’s witness testified, 

the area “contains a fairly limited amount of mature forest.”64  It is for that reason that travel 

corridors are potential bridges from nowhere to nowhere, as taller structure heights and travel 

corridors cannot provide links between habitat patches that are not directly proximal to the 

corridor.65  Nevertheless, Group 4 criticizes CMP for failing to demonstrate that habitat 

connectivity will be maintained.66  Group 4 misses the point – CMP is able to minimize and 

avoid habitat fragmentation through co-location and its vegetation management practices.  

Where taller vegetation actually would address habitat fragmentation concerns, CMP worked 

with MDIFW to propose travel corridors, such as in the upper Kennebec Deer Wintering Area 

and in Rusty Blackbird habitat in Johnson Mountain Township and Parlin Pond Township.67  

CMP also provided the DEP with pole and tree height information in response to DEP Project 

Manager Jim Beyer’s May 9, 2019 request, which demonstrates that the five crossing locations 

that Mr. Beyer suggested can accommodate 35-foot-tall vegetation with limited modifications to 

                                                           
63 Giumarro Supplemental at 2-13; Publicover Supplemental at 4; Hearing Day 4 Transcript at 
66:14-67:5 (Publicover); Hearing Day 6 Transcript at 62:12-22, 78:20 (Publicover); Hearing Day 
6 Transcript 102:12-103:8 (Publicover); Hearing Day 6 Transcript at 128:17-129:17, 133:22-
134:6 (Simons-Legaard); Hearing Day 6 Transcript at 146:2-25 (Wood); Hearing Day 6 
Transcript at 237:21-240:11 (Giumarro); Hearing Day 6 Transcript at 241:17-242:1, 295:6-25 
(Mirabile). 
64 Hearing Day 4 Transcript at 79:10-16 (Publicover). 
65 Giumarro Supplemental at 2-13; Hearing Day 6 Transcript at 237:21-240:11 (Giumarro); 
Hearing Day 6 Transcript at 128:17-129:17 (Simons-Legaard); Hearing Day 6 Transcript at 
146:2-25 (Wood); Hearing Day 6 Transcript at 102:12-103:8 (Publicover). 
66 Group 4 Initial Brief at 43-45. 
67 Goodwin Direct at 19; Goodwin Rebuttal at 14-15; Exhibit CMP-3-G; Exhibit CMP-3-H. 
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currently proposed structure heights.68  CMP clearly is committed to maximizing habitat 

connectivity where it is practicable and achievable. 

The evidence thus shows that CMP coordinated with MDIFW to avoid and minimize, and 

develop proposed compensation and mitigation to address, impacts to endangered species and 

brook trout habitat, avoided, minimized, and compensated for habitat fragmentation, and 

proposed adequate buffer strips around cold water fisheries.69  Contrary to Group 4’s statements 

on edge effect,70 CMP’s vegetation management practices will avoid the hard edge impact 

generally associated with habitat fragmentation and negative impacts on species resiliency by 

creating a soft edge that maintains landscape permeability and establishes areas of dense shrubby 

vegetation and taller vegetation where topographic conditions allow (e.g., steep ravines), thereby 

providing a vegetation bridge for wildlife movement across the NECEC corridor.71  The Project 

will not unreasonably harm the Roaring Brook Mayfly, Northern Spring Salamander, or brook 

trout habitat, and adequate provision has been made for buffer strips around cold water fisheries.  

Similarly, CMP’s vegetation management practices make practical and appropriate provision for 

the maintenance of wildlife travel lanes and connectivity of adjacent habitats and will not result 

in unreasonable disturbance or harm resulting from habitat fragmentation. 

V. ALTERNATIVES ANALYSIS (Relevant to DEP and LUPC Review) 

The opposition intervenors focus their alternatives argument almost exclusively on the 

undergrounding alternative, arguing that CMP’s failure to include an undergrounding 
                                                           
68 See CMP Response to MDEP May 9, 2019 Additional Information Request Attachment B, 
Cross Section Typical Wildlife Travel Corridor; Hearing Day 6 Transcript 325:15-326:15 
(Mirabile). 
69 Mirabile Direct at 9; Goodwin Direct at 11. 
70 Group 4 Initial Brief at 41-43. 
71 Mirabile Direct at 12; Goodwin Direct at 17; Goodwin Rebuttal at 18; Emond Rebuttal at 8-9.  
See also CMP Post-Hearing Brief at 16-18. 
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alternatives analysis in its Applications is fatal.72  Such arguments reveal not only a patent 

misunderstanding of the applicable review criteria, but also a flagrant disregard of the evidence 

in this case and a misplaced reliance on Group 8’s expert witness who revealed himself to have 

limited, if any, knowledge relevant to this proceeding. 

CMP is under no obligation to analyze alternatives that are too remote, speculative, or 

impractical to pass the threshold test of reasonableness.  To the contrary, an applicant must 

determine the least environmentally damaging practicable alternative only among those 

alternatives that are reasonable.  DEP Rule Chapters 310, 315, and 335 require CMP to 

demonstrate that there is no “practicable alternative to the activity” that “would be less damaging 

to the environment” or “will have less visual impact.”73  “Practicable” is defined as “[a]vailable 

and feasible considering cost, existing technology and logistics based on the overall purpose of 

the project.”74  It was and remains so obvious that undergrounding would not be practicable that 

CMP did not initially include it as an alternative in its Applications.75 

Despite the unavailability of undergrounding, as the cost of doing so would push CMP 

past a tipping point such that the Project would not have moved forward,76 CMP conducted a 

thorough underground alternatives analysis in response to the testimony of witnesses in 

Intervenor Groups 2, 6, and 8.77  This analysis confirmed CMP’s initial determination that 

undergrounding the Project, or even portions of the Project beyond the proposed undergrounding 
                                                           
72 Group 4 Initial Brief at 8-9, 56-58; Groups 2 and 10’s Post-Hearing Brief at 17-20, 24-26; 
Group 8 Post-Hearing Brief at 1-13. 
73 DEP Reg. Ch. 310 §§ 5(A), 5(D), 9; DEP Reg. Ch. 315 § 9; DEP Reg. Ch. 335 § 3(A). 
74 DEP Reg. Ch. 310 § 3(R); DEP Reg. Ch. 315 § 5(D); DEP Reg. Ch. 335 § 2(D). 
75 Bardwell Rebuttal at 3; Hearing Day 6 Transcript at 347:20-348:23 (Tribbet). 
76 Hearing Day 1 Transcript at 248:12-15 (Dickinson); Hearing Day 2 Transcript 146:8-150:7 
(Dickinson); Hearing Day 6 Transcript at 441:15-442:5 (Dickinson). 
77 See Bardwell Rebuttal; Tribbet Rebuttal; Bardwell Supplemental. 
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at the upper Kennebec River, is not reasonable, and therefore also could not be “practicable,” 

because the costs of doing so would defeat the purpose of the Project.78  For the same reason, 

undergrounding in the two other P-RR subdistricts that the Project will cross is not suitable or 

reasonably available to CMP.79 

Nor is undergrounding available and feasible considering existing technology and 

logistics, contrary to the assertions of Group 8.80  Group 8 disagrees, based on the proposed, but 

neither developed nor in-state, examples of other projects that would bury a portion of a 

transmission line, as well as the fact that CMP has proposed undergrounding at the upper 

Kennebec River.81  However, the testimony of Group 8’s own witness Christopher Russo belies 

these simplistic conclusions,82 and acknowledges that the feasibility of burial depends on “the 

unique circumstances in geography.  Many of them are under water connecting different islands 

or bodies of water.  The design of transmission lines that interconnect systems is very, very site 

dependent.”83  Furthermore, on questioning at the hearing, Mr. Russo could provide no details on 

the feasibility of undergrounding as it relates to existing technology and logistics that are specific 

                                                           
78 Dickinson Rebuttal at 2-3, 9-10, 13; Tribbet Rebuttal at 5; Tribbet Supplemental at 4-6; 
Hearing Day 1 Transcript at 248:12-15, 285:13-287:3 (Dickinson); Hearing Day 2 Transcript 
146:8-150:7 (Dickinson); Hearing Day 6 Transcript at 441:15-442:5 (Dickinson). 
79 Bardwell Rebuttal at 3-16, 23-27; Tribbet Rebuttal at 5; Freye Rebuttal at 5-6; Bardwell 
Supplemental at 2-8; Hearing Day 1 Transcript at 265:16-266:12, 266:13-23, 289:20-290:9 
(Mirabile); Hearing Day 2 Transcript 146:8-150:7 (Dickinson); Hearing Day 3 Transcript at 192: 
12-14 (Warren); Hearing Day 6 Transcript at 341:5-344:22, 431:7-432:4 (Bardwell); Hearing 
Day 6 Transcript at 346:23-347:1 (Tribbet); Hearing Day 6 Transcript at 432:5-12 (Achorn); 
Hearing Day 6 Transcript at 445:7-447:12 (Paquette); Exhibits CMP-11-A through CMP-11.1-G. 
80 Group 8 Post-Hearing Brief at 8-12. 
81 Group 8 Post-Hearing Brief at 2-4, 8-9. 
82 See Group 3 Post-Hearing Brief at 14-19. 
83 Hearing Day 4 Transcript at 179:24-180:4 (Russo). 
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to this Project.84  Nevertheless, Groups 2, 8, and 10 continue to rely on Mr. Russo’s self-

discredited analysis of the “viability” of an underground route.85  CMP’s evidence, on the other 

hand, clearly shows that undergrounding is neither available nor feasible considering existing 

technology and logistics,86 and Group 3’s rebuttal evidence further confirmed CMP’s obvious 

conclusion that undergrounding is a “fruitless option.”87   

The evidence further demonstrates that undergrounding will not lessen environmental 

impacts, as Group 8 alleges.88  To the contrary, underground transmission installations cause a 

continuous surface disruption (rather than intermittent and widely spaced at each overhead 

structure installation location), require additional control measures for soil erosion, 

sedimentation, and dust generation during construction, require permanent access roads to every 

jointing location along the route, and can only avoid wetlands and waterways by using higher 

cost and higher risk trenchless methods.89 

Nor is undergrounding available along the alternate routes suggested by intervenors.90  

The evidence shows that Spencer Road is not a public road, and its private owners specifically 

did not want a transmission line located along that road.91  While Route 201 is a public road, “the 

Maine Department of Transportation [MDOT] will not allow the line to be built in the travel 

                                                           
84 See Group 3 Post-Hearing Brief at 15-17. 
85 Groups 2 and 10 Post-Hearing Brief at 19-20, 26; Group 8 Post-Hearing Brief at 2-3, 8. 
86 Bardwell Rebuttal at 9-16; Hearing Day 6 Transcript 341:22-342:1; 355:2-5 (Paquette); 
356:11-14; 418:7-15, 431:20-432:4; 443:16-444:20. 
87 Paquette Surrebuttal at 3-4, 7, 16-17. 
88 Group 8 Post-Hearing Brief at 10. 
89 Bardwell Rebuttal at 12-13; Paquette Surrebuttal at 7-17. 
90 Group 4 Initial Brief at 58-59; Group 6 Post-Hearing Brief at 19, 20-21.   
91 Freye Rebuttal at 5; Freye Supplemental at 5-6; Hearing Day 6 Transcript at 338:10-15 
(Freye). 
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lanes and there is insufficient room alongside the travel lanes to actually install the line.”92  In 

other words, Route 201 is unavailable due to lack of sufficient space within the highway limits,93 

the restrictions MDOT places on such burial and the installation of splicing vaults,94 safety 

constraints with co-locating with the existing overhead distribution line,95 and other cost, safety, 

and environmental issues of doing so.96  The presence of the existing overhead distribution line 

in Route 201, “rather than indicating a potential pathway actually means much of the available 

space is currently occupied.”97  Intervenor suggestions to the contrary should be disregarded. 

The evidence set forth in its Applications, pre-filed testimony, and live testimony at the 

hearing shows that CMP conducted a thorough analysis of alternatives to the Project, and that a 

less environmentally damaging practicable alternative to the Project, which meets the Project’s 

purpose, does not exist.  No proposed alternatives to the proposed location and character of the 

transmission line would lessen its impact on the environment or the risks it would engender to 

the public health or safety, without unreasonably increasing its cost.  Where the Project crosses 

an outstanding river segment as identified in title 38, section 480-P, the evidence demonstrates 

that no reasonable alternative exists which would have less adverse effect upon the natural and 

recreational features of those river segments.  Nor is there any alternative site to the Project’s 

                                                           
92 Hearing Day 6 Transcript at 487:14-19 (Bardwell). 
93 Freye Supplemental at 4; Hearing Day 6 Transcript at 337:22-338:10 (Freye); Hearing Day 6 
Transcript at 342:5-343:3, 487:1-19 (Bardwell). 
94 Bardwell Rebuttal at 10; Bardwell Supplemental at 12; Hearing Day 6 Transcript at 487:1-19 
(Bardwell).   
95 Freye Supplemental at 5, 7-8. 
96 Freye Rebuttal at 7-8; Freye Supplemental at 5; Hearing Day 6 Transcript at 342:5-343:3 
(Bardwell); Hearing Day 6 Transcript at 464:3-23 (Dickinson). 
97 Hearing Day 6 Transcript at 337:25-338:4 (Freye). 
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three P-RR subdistrict crossings that is both suitable to the proposed use and reasonably 

available to CMP. 

VI. COMPENSATION AND MITIGATION (Relevant to DEP Review) 

In criticizing CMP’s proposed compensation and mitigation, the opposition intervenor 

groups fail to acknowledge the careful and considered siting and design of the Project that 

occurred in the years prior to its proposal.98  The siting of the Project prior to initiating the 

permitting process took about three years,99 and, as CMP witness Peggy Dwyer explained,  

Every angle point you see on that project map represents a thoughtful, proactive effort to 
minimize an impact at the planning stage to move away from a waterbody, road or 
viewshed here or tuck the line behind screening topography there. Those efforts 
minimized impacts in significant ways.100 

Group 4’s allegation that CMP did not pursue any avoidance, minimization, and mitigation 

techniques until pressed to do so at the hearing is patently false.101  Groups 2 and 10 make a 

similar allegation,102 as does Group 1, stating incorrectly that CMP relied on intervenors to 

suggest “remedies” to address Project impacts.103  The evidence shows that CMP carefully 

considered modifications to the route and to the size and location of structures as CMP sited the  

  

                                                           
98 Hearing Day 1 Transcript at 62:22-65:1, 66:24-67:7 (Mirabile); Hearing Day 1 Transcript at 
85:11-19 (Johnston); Hearing Day 1 Transcript at 291:16-292:9 (Goodwin); Hearing Day 1 
Transcript at 332:18-333:9 (Dwyer); Hearing Day 2 Transcript at 28:18-29:6 (Segal); Hearing 
Day 3 Transcript at 191:1-12 (Christopher); Hearing Day 4 PM Transcript at 92:16-25 
(Robinson). 
99 Hearing Day 6 Transcript at 337:16-19, 459:19-460:1 (Freye). 
100 Hearing Day 1 Transcript at 333:1-9 (Dwyer). 
101 Group 4 Initial Brief at 59-60, 61, 64. 
102 Groups 2 and 10 Post-Hearing Brief at 16. 
103 Group 1 Post-Hearing Brief at 2. 
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Project.104   

In any event, many of the avoidance, minimization, and mitigation proposals made by the 

opposition intervenors simply are not possible.  Group 6 proposes that the Project be re-routed to 

be co-located with Route 201 or Spencer Road, and proposes that such re-routing should include 

undergrounding of the line.  As CMP has explained numerous times, this option is not available 

to CMP.   

Co-location along Route 201, either overhead or underground, is not available to CMP.  

Not only is there insufficient space within the highway limits,105 but there are numerous safety 

constraints associated with co-locating with the existing overhead distribution line that runs 

along Route 201,106 in addition to the visual and environmental issues associated with doing 

so.107  Indeed, “[t]he presence of this [existing overhead distribution] line rather than indicating a 

potential pathway actually means much of the available space is currently occupied.”108  

Moreover, CMP specifically designed the Project to minimize visibility along and from this 

scenic byway – co-location, on the other hand, would have a significant visual impact.109   

                                                           
104 Hearing Day 1 Transcript at 62:22-65:1, 66:24-67:7 (Mirabile); Hearing Day 1 Transcript at 
85:11-19 (Johnston); Hearing Day 1 Transcript at 291:16-292:9 (Goodwin); Hearing Day 1 
Transcript at 332:18-333:9 (Dwyer); Hearing Day 2 Transcript at 28:18-29:6 (Segal); Hearing 
Day 3 Transcript at 191:1-12 (Christopher); Hearing Day 4 PM Transcript at 92:16-25 
(Robinson). 
105 Freye Supplemental at 4; Hearing Day 6 Transcript at 337:22-338:10 (Freye); Hearing Day 6 
Transcript at 342:5-343:3, 487:1-19 (Bardwell). 
106 Freye Supplemental at 5, 7-8. 
107 Freye Rebuttal at 7-8; Hearing Day 6 Transcript at 342:5-343:3 (Bardwell); Hearing Day 6 
Transcript at 464:3-23 (Dickinson). 
108 Hearing Day 6 Transcript at 337:25-338:4 (Freye). 
109 Hearing Day 1 Transcript at 107:18-22, 108:2-4 (Mirabile); Hearing Day 1 Transcript at 
332:1-327:19 (Segal); Hearing Day 2 Transcript at 34:9-16 (Segal); Hearing Day 6 Transcript at 
201:3-8 (Segal); Hearing Day 6 Transcript at 464:11-17 (Dickinson). 
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Undergrounding further is not an available option along Route 201 due to topography,110 

the winding nature of the road,111 and the restrictions placed on burial and the installation of 

splicing vaults by MDOT.112   Simply put, “the Maine Department of Transportation will not 

allow the line to be built in the travel lanes and there is insufficient room alongside the travel 

lanes to actually install the line.”113  The same is true of the Spencer Road, whose owners 

specifically did not want a transmission line located along that private road.114   

Even if co-location along Route 201 or Spencer Road were available, such co-location 

would require new corridor in any case, as there is no corridor that connects the upper Kennebec 

River area to Québec other than the proposed route of the Project.  As CMP witness Kenneth 

Freye explained in his pre-filed testimony, 

There is a distribution line from Harris Dam to the village of Jackman (the Jackman Tie 
Line or JTL). The JTL extends west from Harris Dam to a point on Route 201 in West 
Forks Plantation south of the Johnson Mountain town line. From that point to the Town 
of Jackman, about 18 miles, the JTL is a standard roadside distribution line located within 
the highway limits of Route 201. The JTL originally diverged from Route 201 about 1.5 
miles south of the intersection of Routes 201 and 6/15 in the village of Jackman, and was 
located on a 100-foot wide easement for about 1.75 miles to the termination on Coburn 
Avenue in Jackman. That cross-country section was abandoned, however, and the JTL is 
now entirely roadside, terminating on Route 6/15. 

This could be the corridor that Ms. Caruso mistakenly believes connects to Quebec. It 
does not; the JTL terminates in Jackman about 16 miles from the Canadian border. Not 
only would new corridor need to be acquired through the towns of Jackman and Moose 
River, but corridor would need to be acquired along Route 201, a designated scenic 
highway, for the entire distance from Jackman to West Forks Plantation. In addition, the 

                                                           
110 Hearing Day 6 Transcript at 405:15-23, 409:10-23 (Freye). 
111 Hearing Day 6 Transcript at 407:18-408:8 (Freye). 
112 Bardwell Rebuttal at 10; Bardwell Supplemental at 12; Hearing Day 6 Transcript at 487:1-19 
(Bardwell).   
113 Hearing Day 6 Transcript at 487:14-19 (Bardwell). 
114 Freye Rebuttal at 5; Freye Supplemental at 5-6; Hearing Day 6 Transcript at 338:10-15 
(Freye). 
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JTL corridor between Harris Dam and Route 201 would need to be expanded through two 
conservation easements and across the State-owned Cold Stream Forest.115 

Any change in the border crossing now would require the acquisition of a new corridor by both 

CMP and Hydro-Québec, as well as new natural and cultural resource and cadastral surveys, and 

there are no existing transmission line crossings on the Québec/Maine border that could allow 

co-location of a new transmission line border crossing.116 

Group 6 next proposes that avoidance, minimization, and mitigation could be achieved 

with taller pole structures to allow for trees at least 30-feet high to grow within the ROW, 

“taking into consideration visual impacts.”117  Groups 1 and 4 echo this and further claim that 

evidence allowing such techniques is missing from CMP’s proposal.118  This is not the case. 

CMP’s Applications contain an allowance for mature forest canopy.119  CMP’s 

vegetation management plans, filed with its Site Law Application as Exhibit 10-1 and 10-2, 

allow for avoidance and minimization to protect sensitive natural resources, and specify that only 

capable vegetation (woody vegetation capable of growing tall enough to violate the required 

clearance between the conductors and vegetation established by the North American Electric 

Reliability Corporation) will be removed: 

When and if terrain conditions permit (e.g., certain ravines and narrow valleys) capable 
vegetation will be permitted to grow within and adjacent to protected natural resources or 

                                                           
115 Freye Rebuttal at 6-7; see also Hearing Day 6 Transcript at 364:13-367:8 (Freye). 
116 Freye Supplemental at 2-3; Hearing Day 6 Transcript at 338:16-339:5, 366:17-367:8 (Freye). 
117 Group 6 Post-Hearing Brief at 19-21. 
118 Group 1 Post-Hearing Brief at 2; Group 4 Initial Brief at 59-60, 61, 64. 
119 CMP’s Applications also allow for mechanical methods of vegetation management, which 
CMP will use exclusively within Segment 1.  Site Law Application Exhibit 10-1 at 4-5, Exhibit 
10-2 at 3; Mirabile Supplemental at 5; Hearing Day 6 Transcript at 246:8-17, 289:22-25, 290:16-
292:3, 310:4-11, 313:21-314:1, 328:8-17 (Mirabile).  Group 1’s call for an amendment to or 
modification of CMP’s proposal to allow for no herbicide use in Segment 1 is unnecessary.  
Group 1 Post-Hearing Brief at 4. 
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critical habitats where maximum growing height can be expected to remain well below 
the conductor safety zone. Narrow valleys are those that are spanned by a single section 
of transmission line, structure-to-structure.120 

CMP confirmed this language in response to questioning by Mr. Beyer at the hearing.121   

Nevertheless, the evidence shows that taller structures that would allow full-height 

vegetation have minimal, if any, benefit.  Not only do taller pole structures have greater visual 

impact,122 as Group 6 acknowledges,123 but they have additional cost, safety, reliability, and 

environmental impacts.124  Crucially, as Group 4’s witness testified, the Segment 1 area 

“contains a fairly limited amount of mature forest.”125  It is for that reason that travel corridors 

achieved by taller pole structures may be bridges from areas of marginal or no habitat to other 

areas of marginal or no habitat, allowing for mature forest adjacent to a shifting mosaic of forest 

that is anything but mature.126  In other words, where habitat patches are not directly and 

permanently proximal to the corridor, taller pole structures provide no benefit.127 

                                                           
120 Site Law Application Exhibit 10-1 at 2. 
121 Hearing Day 6 Transcript at 312:20-313:18 (Mirabile). 
122 DeWan Supplemental at 2-6; Goodwin Supplemental at 2; Exhibit CMP-6.2-A. 
123 Group 6 Post-Hearing Brief at 21. 
124 Goodwin Supplemental at 2; Hearing Day 6 Transcript at 232:11-14 (Johnston). 
125 Hearing Day 4 Transcript at 79:10-16 (Publicover).  See also Giumarro Supplemental at 2-13; 
Hearing Day 6 Transcript at 237:21-240:11 (Giumarro); Hearing Day 6 Transcript at 128:17-
129:17 (Simons-Legaard); Hearing Day 6 Transcript at 146:2-25 (Wood); Hearing Day 6 
Transcript at 102:12-103:8 (Publicover). 
126 Giumarro Supplemental at 2-13; Hearing Day 6 Transcript at 241:17-242:1, 295:6-25 
(Mirabile); Hearing Day 6 Transcript 102:12-103:8 (Publicover); Hearing Day 6 Transcript at 
133:22-134:6 (Simons-Legaard). 
127 Giumarro Supplemental at 12-13; Goodwin Supplemental at 5; Hearing Day 6 Transcript at 
237:21-240:11 (Giumarro); Hearing Day 6 Transcript at 128:17-129:17 (Simons-Legaard); 
Hearing Day 6 Transcript at 146:2-25 (Wood); Hearing Day 6 Transcript at 102:12-103:8 
(Publicover). 
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So too are Group 4’s complaints about the adequacy of CMP’s Compensation Plan to 

mitigate for impacts to brook trout habitat and to offset significant habitat function losses 

contrary to the evidence.128  CMP worked collaboratively and extensively with MDIFW to 

develop a robust compensation package, to the satisfaction of that agency.129  This 

comprehensive consultation process allowed MDIFW to provide final comments on the 

Compensation Plan, in response to a March 11, 2019 email and attachments from CMP 

requesting “that MDIFW confirm that the attached clarification materials address all of 

MDIFW’s remaining concerns, and that MDIFW is satisfied that the latest (January 30, 2019) 

NECEC Project Compensation Plan, as supplemented by these attached clarifications, provides 

satisfactory mitigation of the NECEC Project’s impacts.”130  In its March 18, 2019 response, 

DIFW thanked CMP “for the March 11 email as a follow-up to address the Department 

remaining resource impact concerns for the NECEC project,” and noted DIFW’s appreciation for 

CMP’s “willingness to work with us to finalize the complex fish and wildlife resource issues.”131  

DIFW said that CMP’s response and explanations were “sufficient to allow DEP to apply 

applicable natural resource law to the permitting process.”132   

Specifically, MDIFW voiced no concerns over the compensation parcels and monetary 

contribution amounts133 of which Group 4 complains.134  CMP further has committed to work 

                                                           
128 Group 4 Initial Brief at 69. 
129 Johnston Rebuttal at 7-9; Hearing transcript Day 1 at 291:16-292:25 (Goodwin/Johnston); 
Johnston Rebuttal Exhibit CMP-4.1-A.   
130 Exhibit CMP-4.1-A. 
131 Id. 
132 Id. 
133 Johnston Rebuttal at 11-12, 14-15; Goodwin Direct at 23. 
134 Group 4 Initial Brief at 61-65. 
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with MDIFW and cooperating nongovernmental organizations to conduct a qualitative 

assessment to determine the most beneficial use of the proposed funding.135  Yet Group 4 

stubbornly maintains that the proposed funds are not sufficient, and that the MDIFW simply was 

wrong in agreeing to such amounts.136  Distrust of the expertise of DEP and LUPC’s sister 

agency, and blunt allegations that MDIFW “dropped the ball,” is not convincing evidence of any 

faults or deficiencies in CMP’s proposed compensation and mitigation. 

The evidence shows that CMP carefully and thoughtfully designed and sited the Project 

in a manner that avoids and minimizes impacts to the greatest extent possible and, where impacts 

are unavoidable, CMP proposed mitigation measures and provided a robust and comprehensive 

Compensation Plan that significantly exceeds the requirements of NRPA. 

VII. GREENHOUSE GAS IMPACTS (Purportedly Relevant to DEP Review) 

In yet another attempt to put this irrelevant issue before the Department, Group 4 

continues to misapply the Chapter 375 regulations in an effort to vest in the DEP a broad 

authority to review the greenhouse gas benefits the Project will provide.137  In so doing, Group 4 

relies exclusively on Chapter 375, Section 2(B), which provides that the DEP shall consider all 

relevant evidence “in determining whether the proposed development will cause an unreasonable 

alteration of climate,” and which is very limited in scope.  

Chapter 375, Section 2, addresses “alteration of climate” and considers “large-scale, 

heavy industrial facilities, such as power generating plants” and those facilities’ potential “to 

affect the climate in the vicinity of their location by causing changes in climatic characteristics 

                                                           
135 Johnston Rebuttal at 11, 14-15. 
136 Hearing Day 4 Transcript at 34:14-35:2, 44:24-46:4 (Reardon); Hearing Day 4 Transcript at 
53:21-54:14 (Joseph), 58:4-14 (Publicover). 
137 Group 4 Initial Brief at 49-53. 
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such as rainfall, fog, and relative humidity patterns.”  At the September 7, 2018 prehearing 

conference, Assistant Attorney General Bensinger noted that these provisions are limited to 

consideration of impacts from the specific development being proposed, and whether it would 

have climate impacts “in the vicinity of” the development’s location.  In other words, the rule 

limits consideration of climate impacts to any such impacts that result from the development 

itself, in its location – not from distant benefits or impacts attributable to a product that will pass 

through the development (such as electricity or goods sold at a store). 

Group 4 attempts to maneuver around this plain limitation by stating that the Project “will 

have a dramatic impact on numerous power generating plants throughout the region with the 

potential for dramatic shifts in where and how much greenhouse gas is emitted.”138  This does 

not expand the DEP’s review of the Project’s impacts beyond its localized effects, nor does the 

argument that a Clean Energy Generation project will cause “unreasonable alteration of climate” 

pass the straight-face test. 

Yet, and despite firm evidence in this and the Maine Public Utilities Commission 

proceeding,139 Group 4 questions whether the Project will result in greenhouse gas emissions 

reductions.  As CMP stated in its May 24, 2019 Response to Group 4’s May 9, 2019 Comments 

Regarding Greenhouse Gas Emissions Reductions, three different experts, including CMP’s 

expert Daymark Energy Advisors, the Generator Intervenors’140 expert Energyzt Advisors, LLC 

(Energyzt), and the MPUC’s independent expert London Economics International (LEI), 

                                                           
138 Group 4 Initial Brief at 49. 
139 MPUC Docket No. 2017-00232. 
140 The Generator Intervenors are Calpine Corporation, Vistra Energy Corporation, and 
Bucksport Energy LLC. 
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presented reports that modeled the Project’s regional GHG emissions impacts.141  Additionally, 

NRCM, along with the Maine Renewable Energy Association (MREA), and the Sierra Club, 

retained the Generator Intervenors’ expert, Energyzt, to produce an additional study of the 

NECEC’s GHG impacts.142  This study came to the same conclusions as the report conducted for 

the Generator Intervenors, but NRCM never directly submitted the study to the MPUC and has 

not offered the study to the DEP.143   

In any event, CMP has never taken the position that “this project is necessary because it 

will result in specific greenhouse gas emissions reductions,” as Group 4 alleges.144  To the 

contrary, the Project is intended to “fulfill the purpose and need of delivering renewable energy 

from Canada to New England, which has a continuing need for such power.”145  As CMP stated 

in its Site Law Application, “[t]he NECEC is designed to provide a cost-effective and 

environmentally friendly transmission path to deliver the Clean Energy Generation sought by the 

Massachusetts RFP from Quebec-based sources and will be capable of delivering the entire 

annual quantity of clean energy sought.”146  Greenhouse gas emissions reductions are a benefit 

                                                           
141 Response of Central Maine Power Company to the Group 4 May 9, 2019 Comments 
Regarding Greenhouse Gas Emissions at 4-5 (May 24, 2019) (citing MPUC Order at 70). 
142 Id. at 5 (citing MPUC Docket No. 2017-00232 January 8, 2019 Hearing Transcript at 6:11-7:2 
(Hearing Testimony of Generator Intervenor Witnesses Tanya Bodell and James Speyer 
acknowledging that they also worked on and produced the October 2018 GHG Report for 
NRCM, MREA and the Sierra Club).  See the October 2018 Energyzt Report, “Greenwashing 
and Carbon Emissions: Understanding the True Impacts of New England Clean Energy 
Connect,” produced for NRCM, MREA and the Sierra Club, available in the MPUC case 
management system (CMS) under Docket No. 2017-00232 at CMS entry 429).  
143 Id. (citing MPUC Docket No. 2017-00232, CMS entry 429, by which Carol Howard, a non-
party to the MPUC proceeding who provided public witness testimony, submitted the Energyzt 
Report as Exhibit F to her testimony).   
144 Group 4 Initial Brief at 50. 
145 NRPA Application at 2-1 – 2-2. 
146 Site Law Application at 1.4. 
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of the Project, but are not the Project need.147  And those benefits are actual, as stated in the May 

24 Comments of CMP and of Group 3, which are incorporated herein by reference. 

VIII. CONCLUSION (Relevant to DEP and LUPC Review) 

The voluminous evidence in this matter demonstrates that CMP has made adequate 

provision for fitting the Project harmoniously into the existing natural environment and that the 

Project will not adversely affect existing uses, scenic character, air quality, water quality or other 

natural resources in the municipality or in neighboring municipalities.  The evidence further 

shows that the Project will not unreasonably interfere with existing scenic, aesthetic, recreational 

or navigational uses.     

Nor is there any practicable alternative to the Project that would have less visual impact 

and would be less damaging to the environment, and no alternative to the proposed location and 

character of the Project that would lessen its impact on the environment or the risks it would 

engender to the public health or safety, without unreasonably increasing its cost.  Where the 

Project is proposed to cross outstanding river segments, the evidence shows that no reasonable 

alternative exists which would have less adverse effect upon the natural and recreational features 

of the river segment.  The evidence further demonstrates that there is no alternative site which is 

both suitable to the proposed use and reasonably available to CMP, and that the use can be 

buffered from those other uses and resources within the P-RR subdistricts with which it is or may 

be incompatible. 

For all these reasons, the LUPC should certify to the DEP that the NECEC Project is an 

allowed use in the P-RR subdistrict, and the DEP should grant CMP’s applications for Site Law 

and NRPA permits and Water Quality Certification for the NECEC Project.  The agencies should 

                                                           
147 Id. 
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further adopt CMP’s proposed findings of fact, attached to its June 14, 2019 Post-Hearing Brief 

as Attachment A and Attachment B. 

Dated this 28th day of June, 2019.       
 
 
      
Matthew D. Manahan 
Lisa A. Gilbreath  

 
       PIERCE ATWOOD LLP 
       Merrill’s Wharf 
       254 Commercial Street 
       Portland, ME  04101 
       (207) 791-1100 

Attorneys for Applicant Central Maine 
Power Company 
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